US EPA RECORDS CENTER REGION 5

466723

BARR ENGINEERING CO.

L R MOLSATHER TELEPHONE (AREAT 12, 920-0655
DENNIS E PALMER M N 0 " ]984
June 1, 1984 INN p
CONTRo, ~LuTION
£
NCy

Ms. Lisa Thorvig

Minnesota Pollution Control Agency
1935 West County Road B-2
Roseville, Minnesota 55113

Re: General Mills Hennepin Avenue Site
Dear Ms. Thorvig:

As agreed at our meeting on May 21, we are submitting logs for wells
constructed for the groundwater investigation at the above referenced site
and a cross section through the contaminant plume in the glacial drift.

Enclosed are logs for Shallow Drift Wells Q, R, S, T, U, V, W, X, Y, and
Z; Carimona Wells 9, 10, 11, 12, and 13; and Magnolia Well ZZ. The locations
of these wells are shown on the maps contained in the April 9, 1984 letter to
Don Thimsen of General Mills, a copy of which I believe you have. Logs for the
other wells installed in the site investigation are contained in our June,
1983 Site Characterization Study and Remedial Action Plan. Well construction
data are summarized in Table 1 (bedrock wells) and in Table 2 (shallow drift
wells) enclosed with this letter.

Cross Section B-B' (Figure 2) located as shown in Figure 1 illustrates
the stratigraphy in the shallow glacial drift. Cross Section B-B' is drawn
through the solvent plume in the glacial drift using Wells W, R, S, and J in
the direction of groundwater movement. This cross section is an extension of
Cross Section A-A' shown in our June, 1983 report. Cross Section A-A' was
located through Wells 1, 2, 3, 4 and 5 in the shallow drift aquifer.

If there are any questions concerning the logs or the cross section,
please contact me.

Sincgrely,

ﬂ, 1,/
aw¥ence D. Daler

LDD/ tmk
Enclosure
c: Don Thimsen

o

[

CONSU_TING ENGINEERS
DOUGLAS W BARR 6800 FRANCE Avt? mv@D
JOHN D DICKSON MINNEAPOLIS. Kl 0
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TABLE 2

WELL CONSTRUCTION DATA
SHALLOW WELLS AND PIEZOMETERS

Elevation, Elevation, Casing Screen Elevation, Elevation,
1D Top of Ground Diameter Length of Top of Bottom
No. Casing Surface (in) (ft) of Screen of Screen

A 860.00 858.0 2 10 855.5 845.4
B 864.28 861.5 2 10 844.9 834.9
C 865.00 863.1 2 10 846.6 836.6
D 857.24 855.2 2 10 844.2 834.2
E 860.80 858.8 2 10 842.3 832.3
F 865.34 863.3 2 10 840.3 830.3
G 856.30 854.3 2 10 840.8 830.8
H 857.39 855.4 2 10 840.4 830.4
K 852.43 851.4 1% 2 831.4 829.4
L 852.21 851.4 1% 2 831.2 829.2
M 851.18 850.6 1% 2 828.2 826.2
N 849.47 848.7 1% 2 826.5 824.5
J 851.85 851.0 1% 2 828.9 826.9
P 850.37 849.5 1% 2 828.0 826.0
Q 850.38 848.3 2 10 834.4 824.4
R 843.19 841.3 2 10 831.8 §621.8
S 843.15 846.3 2 10 831.8 821.8
T 849.36 847.3 2 10 835.3 825.3
U 854.50 852.5 2 10 841.3 831.3
v 838.59 837.0 2 10 821.4 811.4
W 830.78 829.2 2 10 822.1 812.1
X 842.90 840.8 2 10 831.8 821.8
Y 835.69 833.8 2 10 821.5 811.5
Z 833.23 831.3 2 10 812.4 802.4
1 864.04 861.4 4 10 843.4 833.4
2 857.21 854.0 4 10 838.0 828.0
3 853.64 851.7 5 10 838.2 828.2
4 851.23 849.3 5 10 836.3 826.3
5 849.46 847.7 5 10 833.7 823.7
106 861.20 858.4 2 5 838.4 833.4
107 860.10 858.2 6 5 824.2 819.2
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REPORT OF TEST BORINGS
GENERAL MILLS
WASTE DISPOSAL SITE
MINNEAPOLIS, MINNESOTA

GEC JOB NO: 3544

November 11, 1983

)
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November 11, 1983

o R

Barr Engineering
6800 France Avenue South
Minneapolis, Minnesota 55435

.

wetar wp

Re: Test Borings
General Mills, Waste Disposal Site
Minneapolis, Minnesota

GEC Job No. 3544

i The report of the test borings we drilled at the referenced
site is attached.

Please call if you have any questions regarding this report.

Very truly yours,

/6//2(//// >

Robert E. Pendergast, P.E.
President

) REP/ck

enc. .

SOIL AND FOUNDATION ENGINEERING s TEST BORINGS ® MONITORING WE
‘ LLS ® SOIL TESTING
) VIBRATION SEISMOGRAPH e PERCOLATION TESTING ® ENGINEERING GEOLOGY e CONSTRUCTION TESTING

f“f\j

. Tund
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REPORT OF TEST BORINGS
GENERAL MILLS
WASTE DISPOSAL SITE
MINNEAPOLIS, MINNESOTA
GEC JOB NO: 3544

During the period of October 6 - November 2, 1983, we drilled six test
borings for the referenced project.

The borings were made at locations selected by Barr Engineering.

The borings were made using the standard penetration - split spoon and
coring methods. Refer to the attached sheets (Drilling, Sampling and
Testing; Test Boring and Logging Methods) for additional information re-
garding test boring methods.

The soils were classified in accordance with the ASTM Visual-Manual Method
(ASTM D 2488). Refer to the attached sheet (Unified Soil Classification
System) for a description of the classification method.

Refer to the attached logs for a description of the subsurface conditions
encountered in the borings. The logs show: the depths to the boundaries
between the soil layers; the description, classification, and geologic
identification of the soils; water level measurements; standard penetra-
tion resistance (N column, in blows per 1/2 foot); and other information.

Refer to the attached sheets (Drilling, Sampling and Testing; Test Boring
and Logging Methods; Geologic Terminology; Groundwater) for a description
of terminology used on the logs.

~

To protect the addressee, the public, and ourselves, this report (and all

" supporting information) is provided for the addressee's own use. No repre-

sentations are made to parties other than the addressee.

Report Prepared By:

%//&M///
Rébert E. Pendergast, P.E.//’
MN Reg. No. 8450
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GEOTECHNICAL ENGINEERING CORPORATION

GEC JOB NO: 3544 VERTICAL SCALE: 1" =3 LOG OF BORING No.9 (P. 1 of 3)
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
| FIELD & LABORATORY TEST.
DEPTH, SURFACE ELEVATION: N* wB SAMPL l REC
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TVPE? | mc loen | B
SILTY SAND, fine grained, with a N | HsA *Blows per 1/2’_‘
y dtrace of gravel, black, ** | UNCONTROLLEp *+(nonplastiic-SM)
FILL N | HSA
2 -|SILTY SAND, fine grained, with a
trace of gravel, dark brown,
3-[(nonplastic-SM)
4 -
3
5- 3 N ISS 18
3
6 -
7 -
8 -{MARL, white to tan
SWAMP
9- DEPOSITS
Y0 — or £ 210y ISS 18
ALLUVIUM [18
11 -
12 -
13-
14 -
5
15 _|SILTY SAND, fine grained, brown, J3 | Y | SS |12
(SP-SH) COARSE  |°
18- ALLUVIUM
17 - **See attached shee:
for additiopal
18 - measurements.
19 -1 SAND, fine to medium grained,
with a trace of gravel, brown, (SP) 3 .
0- 1 1Y ]SS 8
4
2 -
DEPTH DRILLING METHOD WATER LEVEL MEASUREMENTS **
0- 43%: HSA SAMPLED| CASING | CAVE-IN| DRILLI NOTE: REFER TO
19%-46 RD /DM DATE | TIME |“pEpTry | DEPTH | DEPTH | MUDLEveL | ever | THE ATTACHED
'_()_‘_54% N-casing 10/6 | 11:29( 16 | 14% | 14.3 dry SHEETS FOR AN
10/6 | 11:37 16 19% 10.7 10.3 EXPLANATION OF
Compceren: 10/11/83  4:30 [ 10/6 | 11:56| 16 | 19% | 10.8 10.3 TEAMINOLOGY
cc.: B0 o SB mig 55 10/7 | 10:24| 48.7 | 44.7 ? 4.5 ON THIS LOG
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GEOTECHNICAL ENGINEERING CORPORATION

GEC JOB NO. 3544 VERTICAL SCALE: 1= LoG of soring No: 9 (P. 2 of 3)
PROJECT: GENERAL MILLS WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEPTMH, SURFACE ELEVATION: N* SAMPLE FIELD & LABORATORY TESTS
FEET OESCRIPTION AND CLASSIFICATION GECLOGY WB 1 vvee | REC T e ] oEn | bk
P
22— *Blpws per 142
23-1 SAND, medium grained,
with some gravel, brown, (SP)
24 -
12
25~ 7 (Y |SS 8
8
26 —
27 -
COARSE
28~ ALLUVIUM
29 —
SILTY SAND, with some gravel, 10
30~ brown, {SP-SM) 14 |Y |SS 5
14
31~
32 -
33 -
34 -
SAND, 11
35-1 with a trace of gravel, 20 |Y |SS 8
brown, (SP) 24
36—
37 -
38—
o SANDY CLAY, with a 1ittle gravel,|{ GLACIAL
gray, (CL) TILL 12
40- 2212 | SS | 12
17
41 -
42 —
®=] SHALE, bluish green to gray, BEDROCK
w.| (CH) (DECORAH
SHALE 12
_ FORMATION]
‘5 N 1612 |ss | 15
46 15 |
N 57%
7= Core
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GEOTECHNICAL ENGINEERING CORPORATION

GEC JOB NO: _ 3544 VERTICAL SCALE: 1"=3" LOG OF BORING NO. 9 (P . 3 of 3)
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEPTH, [ FIELD & LABORATORY TESTS
" N | we [SAMPLEL o
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE MC I DEN l —

. 1 !

49 —

N of *Split Sfoon Sample

. taken of lost core:
51— Core 5" recovery
mee=SAME AS ABOVE ==-o-emcmmeoeodoamoeo *
52— N * *Spiit Spoon kample
. Corel ta%en of lost core:
B 15" recovery
54 »* **RO#Hatdr 52|5-54.5"
Core
55 — N COY‘D 0%
Lost water cjrcula-
56 — tion at 54'
s7—| Limestone N |100%
Shale, dark gray Core

58 —

Limestone, fine grained, light
-1 gray, bentonite lense at 60.3'

Carimona Member BEDROCK
60— (PLATTEVILLE
. FORMATION) N | 100%
Core
s2—| Dolomite Limestone, Tineé grained, Losg of water|at 61.1
* *1ight gyray to buff,

63 —

END OF BORIN —_—
. ORING Magnolia Member

64 —

Cement grout - 0-57'
Bentonite pellet seal 57' - 62.5°'

65 —
66 —
67 —
68 —
69 —
70 —

71—

72 ~—

73—




[ —

[Ty

GEOTECHNICAL ENGINEERING CORPORATION

GEC JoB NO: 3244 VERTICAL SCALE: 1" =3 LOG OF BORING NO. 10
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEPTH, SURFACE ELEVATION: - lSAMPL FIELD & LABORAT?RY TESTS
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY W ["rvpe | PEC | mc | pen %
, |SILTY SAND, fine grained, with a N | HSA *Blows per 1/2'
little gravel, black, (slightly
5 plastic-SM) UNCONTROLLED
SILTY SAND, fine to medium grained,| ot N | HSA
3-lwith a 1ittle gravel, dark brown to
black, (nonplastic-SM)
4 -
5
5-ISILTY SAND, fine grained, buff, 5 IN [SS (10
(nonplastic-SM) 6
6 -
7 -
FINE
8- ALLUVIUM
SILTY SAND, fine grained, light
9 -|brown to buff, (nonplastic-SM)
3
10 - 5 |IN |SS |15
5
11 -
12 -
13 -
- COARSE
5 ALLUVIUM [23
SILTY SAND, well graded, with 25 1Y 1SS 115
16| gravel, dark reddish brown, 30
(nonplastic-SH)
17 -
18 -
19 -
20 - END OF BORING
Auger obstructed (crooked HSA)
2 - « Soil Fill: 0-20°
DEPTH DRILLING METHOD WATER LEVEL MEASUREMENTS
0 145" HSA SAMPLED| CASING | CAVE-IN| DR NOTE: REFER TO
19%: 4% DATE TIME DEPTH | DEPTH | DEPTH Mut;Ltg\q/cE;L vdé;/réf THE ATTACHED
14%-15 RD/DM 10/12] 10:20 16 | 14% 14.4 13.4| SHEETS FOR AN
EXPLANATION OF
ompieTeD: 10/12/83 4:12 TERMINOLOGY
cc: D0 o SB rmig 55 ON THIS LOG
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GEOTECHNICAL ENGINEERING CORPORATION

GEC JO8 NO: 3544 VERTICAL SCALE: 1"=3 LoG of BorinG no: __10A (P. 2 of 3)
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEPTH, SURFACE ELEVATION: * SAMPLE FIELD & LABORATORY TESTS
In N we TYPE REC. MC | DEN L.L.
FEET DESCRIPTION AND CLASSIFICATION GEGLOGY e
22—
23— *Blows per 1y2'
24| CLAYEY SAND, fine grained, with a 40
.| trace of gravel, gray, (SC) 5212 | s 13
484
26 - 5'
27 -
2" COARSE
»e_ ALLUVIUM
30— . . 50
SILTY SAND, fine to medium 50/ 2 | S5 8
- grained, with gravel, (non- 5
~| plastic-SH)
32 ~
33-
34 —
35— 31
CLAY, with some gravel, bluish 69 sS 7
-] gray, (CH) 517
?Hixture of gravel and "reworked | TUMBLEROCK
37-| shale")
38—
39—
40 -
28
41— 28] 2| SS 12
CLAY, bluish gray, (CL) 28
42 —
43- o
SHALE, bluish gray, (CH) 43
“— BEDROCK 411 ? | SS 8
(pECoRAH | O
45— SHALE)
46 —
47— B | 85%
Core
\
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— GEOTECHNICAL ENGINEERING CORPORATION

GEc JoB NO: 3544 VERTICAL SCALE: 1"=3 Lo of sorng o, __10A (P. 3 of 3)
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEPTH, FIELD & LABORATQORY TESTS
in N wWB SAMPLE! REC. T
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE | MC | DEN | 50
L
48— B 85%
Core
49 —
B {100%
50 — BEDROCK Core
[ DECORAH ]
51— SHALE ) B 50%
o FORMATION Core
83 —
o
5o B 100 Partial Joss of water
Core at 54'.
s5—| Lense of LIMESTONE, fine grained,
ray at 55%'
56— gray : B 11007 ParEia] oss of water
at %6'.
s7—| Layer of LIMESTONE. Core
SHALE, blue-gray
58 — B |[100%
.| LIMESTONE, fine grained, gray Core
60— Carimona member BEDROCK
(PLATTEVILLE 8 | goq|
61—| Lense of Bentonite at 61' FORMATION) ’
62 — Core
“TIMESTONE,; Tine gratned; Tight* ] xgray
63— ) agnplia member
64— Cement grout: 0.9' - 62.0'
65 —
66 — 4
67 — .*
68 —
69 —
70 —
71 —
72 —
73 —
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GEOTECHNICAL ENGINEERING CORPORATION

GEC JOB NO: 3544 VERTICAL SCALE: 1" =3 LOG OF BORING NO-” (P. 1 of 3)
prosec:  GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DE,’LTH' SURFACE ELEVATION: N*| we [SAMPLE .. FlELP&LABOF :TORY TEST
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE MC | DEN | 5~
SANDY SILT, with a trace of gravel, N {HSA *B]lows per 1/2'
"“[black, (plastic-ML)
2- FILL
5. SANDY SILT, with a trace of gravel,
black, (nonplastic-ML)
4 -
s -[SANDY STLT. Black, (nonpTastic -00)| topsorL 8
71N SS| 12
6 - ) 8
SAND, fine grained, buff,
7| (SP-SM)
8_
9 -
10 -| SAND, fine grained, 1light 6
brown, (SP)
"o COARSE AR
ALLUVIUM
12 -
13-
14—[SILTY SAND, well graded, with g
gravel, reddish brown, (SW-SM) 1%
15 —
151Y SSt 1
16 — 16
17 -
18 -
19| GRAVEL & SAND, gray, (GP)
20 - }8 Y SS* 6 *Materipl recoverec
2 7 might be walsh
DEPTH :  DRILLING METHOD WATER LEVEL MEASUREMENTS
. NOTE: REFER TO
0-19 45" HSA DATE | TiMe |SAMPLED| CASING |CAVE-IN| DRILLING | WATER
19-46: RD/DM DEPTH | DEPTH | DEPTH | MUD LEVEL | LEVEL THE ATTACHED
| 0-46: N Casing 10/20| 12:46 | 14 .1 15 14.4 wet SHEETS FOR AN
10/24| 8:37| 49.2 45.7 149.2 wet EXPLANATION OF
Comparen.  10/24/83 12:10) 10/24| 10:16| 53.6 | 45.7 |53.6 TERMINOLOGY
cc: DO or: SB Rig: 55 ' ON THIS LOG




GEOTECHNICAL ENGINEERING CORPORATION

GEC JOB NO. 3544 VERTICAL SCALE: 1”=3 LoG of BorING No: __ 11 (P. 2 of 3)
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DE:‘TH, SURFACE ELEVATION: w | we s:'MYPPLEE reC. ;ICELDDOE:ABC:-::TORY TESTS
FEEY DESCRIPTION AND CLASSIFICATION GEOLOGY L T
22— *B]bws der 172!
23—
24 - ]2
25 120 Y|ss*| 2 *Materjal recovered
12 might be wagh
26 —
27 -
28 -
COARSE
20-| SAND, medium grained, ALLUVIUM
with a trace of gravel, brown, (SP}
- 26
31— 39 Y {SS 1
36 ;
32 ~ i
33~
34 -
11
35— 241 N |SS 6
31
36—
37—
38~ SHALE, bluish gray, (CH) BEDROCK
- (DECORAH
SHALE) 18
40~ 35/ N|SS 7
47
47 —
a2-
43—
44 —
45—
46— Material in qore box
LIM fi ined, gray.  |BEDROCK , | fon 455|- 49} run
o ESTONE, fine grained, gray oc CON,.e 847 i notz © order.
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GEC JOB NO:° 3544

GENERAL MILLS

VERTICAL SCALE: 1 =3

LOG OF BORING NO.

GEOTECHNICAL ENGINEERING CORPORATION

11 (P. 3 of 3)

53 —

54 —

55 —

56 —

57 —

58 —

59 —

60 —

61 —

62 —

63 —

64 —

65 —~

66 —

67 —

68 —

69 —

70 —

71—

72—

73 ~—

Dolomitic LIMESTONE, gray
Magnolia member
END OF BORING

Cement grout at 0-50'
Bentonite Pellet Seal: 50-53.6°

PROJECT:
DEPTH, FIELD & LABORATORY TESTS
in ws SAMPLE REC.
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE MC | DEN .;_t_
48 —
N 84%
49— BEDROCK Core
Lense of Bentonite 2 50.5' (PLATTEVILLE
50 — FORMATION) Loss of water] at 50.3
51— N 95%
52 —
Core




GEOTECHNICAL ENGINEERING CORPORATION

GEC yoB NO: 3944 VERTICAL SCALE: 1" =% LoG oF soriNg No. 12 (p. 1 of 3)
snosecr.  GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DE,’;}H' SURFACE ELEVATION: N 4 WB SAWPLq| REC FIELD aLABOLR ATORY TES
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE T MC ‘DEN a—t—
"“ISANDY SILT, with a Tlittle gravel, N | HSA *Blows per 1/2'
2 |black, (plastic-ML) NCONTROLLED
FILL
3-t— —
«.ISILT, with a trace of gravel, gray,
black and brown, contains a little ?
s .[sand, (plastic-ML) > Inlss |15
3
6 -
74— —_—-—_—
s -|ORGANIC SILT, dark gray,
contains shell fragments, (OL) SWAMP
g9- DEPOSITS
2
10 - 31?2} SS |15
4
11 -
12 -
13-4 _ e
14 -
SILTY SAND, fine grained, 5
15 -] 1ight brown, (SP-SM) o | nlss |14
16 - 11
17 -
'8 A— —_ gEﬁES%UM F*Sep attached sheet
for additional
19 -] SILTY SAND, with gravel, brown, megsurements.
(nonplastic-SM)
20 - 25 Y ~
32 N sS | 11
21 - 36 .
DEPTH DRILLING METHOD WATER LEVEL MEASUREMENTS ** NOT
E: REFER TO
0-29: 4%" HSA DATE | TIME Sgg;‘l:HED %ﬁém Cé‘é';ﬁﬂ” M%RSL&':‘/SL ?2\1/’53 THE ATTACHED
24%-51.8: RD/DM 10/28 | 12:00 21 | 19 | 19.7 18.9 |  SHEETS FOR AN
- 0-52.5: N Casing 10/28 12:59 21 19% | 19.6 18.5 EXPLANATION OF
ComeGreo 1172783 3:37  l10/31 | 10:39 26 27 | 23.5 17.8 |  TERmNoLoGY
cc: D0 orgp g 55 1:2 54.71 52% | a8 4.7 ON THIS LOG

/?J/y-vle/’/}///93
- 2K
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12 (p. 2 of 3)

GEC JO8 NO: 3544 VERTICAL SCALE: 1"=% LOG OF BORING NO:
osECT GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
PR : S— R ERRRRERREEE—NEEE—————
°‘.':"' SURPACE ELEVATION: —Nj we me.z nec. FIELD & LABORATORY TESTS
FeET DESCRIPTION AND CLASSIFICATION GEOLOGY TYee MC | DEN | &=
22—~ *Bldqws per 1/’
23—
24 —
25— 21-1 Y| SS*| 6
50/4” .
26 — : *H%tema] recovered
7| GRAVEL*, gray, (GP) might |be wash.
26~
20— |—
30- COARSE
ALLUVIUM
31— 501 Y {SS 7
w_| SILTY SAND, fine grained, ]55/ )
] with a trace of gravel, 2
. grayish brown, (nonplastic-SM)
34 -
35~
38 - 281 Y| SS 8
52
37 - 20/3u
38—
39—~
40—
“- 36{Y|SS| 7 [
50
42 - ]4/ 3"
43—
44 —
45 ~
8- 221 Y| SS |12
24
47— 28

Rerired 12/,/%3
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GEC JOB NO: 3544
GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA

VERTICAL SCALE:

1"=3

GEOTECHNICAL ENGINEERING CORPORATION

LOG OF BORING NO.

12 (p. 1 of 3)

PROJECT
DE:LTH' SURFACE ELEVATION: N * wae SAMPLE; REC FIEL? & LABOLR:\TORY TEST:
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE | 77" | MC ' DEN | L
1_SANDY SILT, with a Tittle gravel, N HSA *B1ows per 1/R2'
, {black, (plastic-ML) UNCONTROLLED
FILL
5 —_
« |SILT, with a trace of gravel, gray,
black and brown, contains a littie 9
s _{sand, (plastic-ML) 5> N1 sS |15
3
6 -
74— —_—
g -|ORGANIC SILT, dark gray,
contains shell fragments, (OL) SWAMP
9- DEPOQSITS
2
10 - 3172 SS (15
4
11 -
12 -
13 44— —_—— e ————t
14 —
SILTY SAND, fine grained, 5
15 -| 1ight brown, (SP-SM) 9| N[ ss |14
‘6 - 11 |
)
17 -
18 4— — ] ﬁEﬁEi%UM **Sek attached sheet
for additional
19 -| SILTY SAND, with gravel, brown, megsurements.
(nonplastic-SM)
20 - 25 |Y
32 (N SS | 11
21 - 36
DEPTH DRILLING METHOD WATER LEVEL MEASUREMENTS **
- NOTE: REFER TO
0-29: 4%" HSA DATE | TiME | SEETEC | DERTe | Beer | My LeveL Yever | THE ATTACHED
24%-51.8: RD/DH 10/28 12:00 21 19% | 19.7 18.9 SHEETS FOR AN
0-52.5: N Casing 10/28 12:5 21 19% | 19.6 18.5 EXPLANATION OF
BORNG ep 11/2/83 3:37  |10/31 | 10:39 26 27 | 23.5 7.8 | TERMINOLOGY
cc. D0 orgg nig 55 11/1 1:23 54.70  52% | 48.5 4.7 "ON THIS LOG
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12 (p. 2 of 3)

GEC JOB NO: 3h44 VERTICAL SCALE: 1"=3 LOG OF BORING NO:
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEIP”TH. SURFACE ELEVATION: N* We S:\:’:\;E - FIELD & LAB(iRLATORY TESTS
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY MC | DEN | Lo
“ *B]ﬁws per 1/p'
23—
24—
25—
%- 21| Y |SS* | 6 | +*Mhterial rdcovered
igh ash.
;| GRAVEL*, gray, (GP) might |be was
28 -
20— [— —_
30~ COARSE
ALLUVIUM
31— 50| Y {SS 7
»_| SILTY SAND, fine grained, .
| with a trace of gravel, 42
. grayish brown, (nonplastic-SM)
34 ~
35—
%= 28| Y| SS | 8
52
37 - 2043"
38—
39—
40—
a- 36| Y| SS | 7 [
50
42~ 1443
43 —
44 ~
45~
46— 221 Y | SS | 12
24
47~ 28
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12 (p. 3 of 3)

Gec JoB NO: ____3544 VERTICAL SCALE: 1"=3' L0G OF BORING NO.
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEPTH, ' FIELD & LABORATQORY TESTS
in N | wa [SAMPLE rec. LL
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY MC | DEN | 5T
8- *Blows per 1/)2°
49 —— —
50 —
Shale, bluish gray BEDROCK
o= (DECORAP)l |
SHALE N | 0%
52— Lore
53— N | 68%
54 —
Core
*~| Lense of Limestone @ 55'
*~1 Limestone and Dolomitic Limestone, B | 89%
s;_| fine grained, gray & buff,
Carimona Member Core
- BEDROCK |
55| Lense of Bentonite @ 58-3/4' (PLATTEVILLE
FORMATION)
60 — - . . B | 88%
Dolomitic Limestone, fine grained,
Core

61 —

62 —

63 —

65 —

66 —

67 —

€68 —

69 —

70—

71 —

72—

73 —

gray, HMagnolia member
£ND OF BORING

Cement grout 0.8-55.8"'
Bentonite Pellet Seal: 56.8-60.0"
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GEOTECHNICAL ENGINEERING CORPORATION

108 (p. 1 of 3)

GEC JoB NO: ___3544 VERTICAL SCALE: 3" = LOG OF BORING NO.
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DE:‘I"JH. SURFA'CE ELEVATION. N* e SAMPLE REC FIELD&LABOLRATORY TESTS
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE " | Mc ! oen f 5%
|
| * [ ]
"ISILTY SAND, fine grained, with a Blows ger 142
, _[trace of gravel, black, contains
pieces of glass, (nonplastic-SM)  UNCONTROLLED
) FILL
’ |
- |
2 (N | SS 4
5- 1
2
6 -
7 -
8_
[-
SILTY SAND, fine grained, gray,
10| (SP-SM) :
4 |N |SS 16
1 - 4
12 - COARSE
ALLUYIUM
13- ]
14| SILTY SAND, very fine grained,
gray, (SP-SM)
15 - 8
1T [N | SS 16
16 - 14
17 —
18 — —
971 SILTY SAND, fine grained,
2 | brown, (SP-SM) 6 .
8 (Y |SS 15
21 - 8
DEPTH DRILLING METHOD WATER LEVEL MEASUREMENTS
SAMPLED| CASING | CAVE-IN D NOTE: REFERTO
R " =
0-24: 4%" HSA DATE | TIME |°5Eti | DEPTH | BEPTH | MUDLEVEL | LEVEL |  THE ATTACHED
24-54: RD/DM 10/24 | 3:42 21% 24 22 8 SHEETS FOR AN
0-54: N Casing 10/25 | 9:45 26% | 24 24.8 10.3 | EXPLANATION OF
compLtren:  10/26/83 4:59 110/25 | 3:51 |58.90 | 54.0 | 58.5 28.4 |  TERMINOLOGY
CC._ pp DrSB  Rig 55  (10/26 [11:49 | 61.45 | 54.0 60.8 29.1 ONTHIS LOG
10/26 2:08 61.45 54.0 60.8 29.4
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GEC JOB NO: 3544

VERTICAL SCALE: 1"=3

GEOTECHNICAL ENGINEERING CORPORATION

LOG OF BORING NO:

108 (p. 2 of 3)

PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
OEPTH, SURFACE ELEVATION: * SAMPLE FIELD & LABORATORY TESTS
in N”| WB pe | REC L
FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TY MC | DEN | 5=
22—
23— *Bllows per 1/2'
24—
25— SILTY SAND, fine grained, 13
brown, (SP-SH) 16| Y| SS| 6
26 - 13
27 -
28—
29 -
30— 9
SAND, fine to medium grained, COARSE 16 Y| SS| 10
31— ?;;? a trace of gravel, brown, ALLUVIUM 20
32 -
33 -
34—
35—
36— 11
1My Y ! SS 10
37 - 10
38~
30~
40—
41—1 SANDY CLAY, with a trace of
gravel, grayish brown, (CL) GLACIAL 9
- TILL
11 2] SS 16
43~ 16
44 ~
45~
48 ~
. 12
19 ?| SS 8
20
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GEOTECHNICAL ENGINEERING CORPORATICN

72 —

—
Gec Jos NO: ___ 3944 VERTICAL SCALE: 1=3 LOG OF BORING NO. 108 (p. 3 of 3)
PROJECT: GENERAL MILLS, WASTE DISPOSAL SITE, MINNEAPOLIS, MINNESOTA
DEPTH, [ FIELD & LABORATORY TESTS

In N* wB SAMPLE REC.

FEET DESCRIPTION AND CLASSIFICATION GEOLOGY TYPE e | oen | B
- *Blows per 1/3'
49 —

S [ SAME AS ABOVE-====mnmm I
51— 5
171 72| SS 8
52 — 13
53 —
s | Interbedded shale and Limestone, | BEDROCK
greenish gray & gray (DECORAH

55— SHALE)
56— N 88%
57 —

Limestone & Dolomitic Limestone, Core
ss—| gine grained, gray, Carimona ( BEDROCK

Member PLATTEVILLE ]

NToF » Lgst water @ 58.5
-1 Bentonite Lense at 58.7' FORMATION) ore 1004
®={Dolomitic Limestone, fine grained, N | 88%
61| 1iaht gray, Magnolia member Core
- END OF BORING

62 —
63 — '

Cement grout: 0-57
| Bentonite Pellet Seal: 57-60.8'
65 —
66 —
67 —
68 —
69 —
70 —
71—




ADDITIONAL WATER LEVEL READINGS

GEC #3544

SAMPLED CASING CAVE-IN  DRILLING WATER
DATE TIME DEPTH DEPTH DEPTH MUD LEVEL LEVEL
Boring #9
10/7 11:15 51.5 44.7 48.0 0.4
10/7 1:02 51.5 44 .7 47.9
10/7 3:05 52.0 44 .7 39.2 9.1
10/10 8:31 52.5 49 24.6 14.4
10/11 11:32 59.5 54.4 59.2 14.0
10/11 1:27 62.5 54 .4 62.2 31.9
Boring #12
11/2 10:29 61.5 52.5 60 10.5
11/2 12:36 61.5 52.5 60 13.2
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TEST BORING AND LOGGING METHODS

STANDARD PENETRATION - SPLIT SPOON TEST

A 1-3/8" ID, 2" OD steel sampling tube is driven into the soil with a 140 pound
weight falling 30". The number of hammer blows required to drive the sampler 1',

after an initial set of 1/2', is the standard penetration test (“N" value).

The bore hole is advanced between sampling intervals with flite auger, hollow
stem auger, casing, or by rotary drilling.

AUGER BORINGS
Auger borings are drilled by hand or with a power-driven auger.

The hand auger method consists of drilling the auger into the soil in increments
of approximately 4", then retracting the auger and observing the material re-
covered. This allows almost continuous observation of the soil profile.

Two procedures are available in drilling power auger borings: "spinning" and
"pulling". In the spinning procedure, the auger is drilled into the ground in
increments of 5', or less. The auger is then spun rapidly. Soil "rides up" the
auger to the ground surface where samples are then taken. In general, this meth-
od results in reasonably accurate identification of the soil profile above the
groundwater table, but can be very misleading - particularly in sandy and gravel-
ly soils - below the water table. In the pulling procedure, the auger is drilled
into the ground and then retracted to above the ground surface. The general soil
profile can be observed and samples of materials adhering to the auger are taken.
In general, this method is considered to be a 1ittle more accurate than the spin-
ning method in soil above the groundwater table, and considerably more accurate
than the spinning method in soil below the groundwater table.

THIN WALL TUBE SAMPLES
Comparatively undisturbed samples are taken with thin wall tubes which are pushed

into the soil.

STATIC CONE TESTS

The static cone test consists of measuring the force required to push a steel cone
penetrometer into soil. Cone diameters are 1-3/4", 2-1/4", and 3". The apex
angle is 600- The cone is pushed at a rate of approximately 1/2" per second.

A hand cone penetrometer also is used. It has a 30° apex angle and a project-

ed end area of 0.5 square inches. The static cone bearing pressure, Q> is
the total load divided by the projected end area of the cone.

CORING
Coring is done with a diamond or carbide bit on a double tubed barrel.

GEOTECHNICAL ENGINEERING CORPORATION
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TEST BORING & LOGGING METHODS

LOGGING

Both factual data and interpretative information is included on boring logs.

In general, the information on the righthand side and the bottom of a log is
considered to be essentially factual data.

In the "Description and Classification" and "Geology" columns, the intent is

to portray the soil profile, or stratigraphy, based on interpretation of avail-
able data. Since the information shown is interpretive, it is subject to error.
The accuracy of the information shown is controlled by the type and amount of
data available. In general, there are three basic categories of information
shown: 1) the description and classification of material recovered and obser-
ved; 2) the depths of the contacts between soil layers; and, 3) the geologic
classification of the soils. Comments regarding these items follow: 1) The
completeness of the description and classification of soils depends on the
description and classification method used and the quality of the samples
recovered. 2) Determination of depths to contacts between soil layers is arrived
at by taking into consideration the action of the drill tools and the appearance
of materials recovered. On a given boring log, contacts shown with solid and
dashed lines are used to indicate higher and lower accuracy, respectively. In
general, the entire soil profile is not observed or sampled. Consequently,
indicated depths of contacts may be incorrect, and some materials or layers may
be undetected in a boring and may not be described, identified, or in any way
indicated on a boring log. 3) The indicated geology of the soil is interpretive,
the accuracy of which is dependent on the judgment of the classifier.

Boulders and other large objects generally are not recovered from test borings.
This is due to limitations on the size of particles that can be recovered.
Though there may be no specific reference to such materials on boring logs or

in a report, they may be present in the ground. This is particularly applicable
to deposits such as coarse alluvium, uncontrolled fill, glacial till, outwash,

_tumb]erock, and weathered bedrock.

Typewritten logs are prepared based on field logs. A field log may contain
interpretive information - such as notes regarding unusual drilling conditjons -
which is not indicated on the typewritten log.

GEOTECHNICAL ENGINEERING CORPORATION
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A,B,N,H:

AC:
CAS:
CONS:
CoT:
DEN:
DM:
FA:
HA:
HSA:
HYD:
LL:
MC:

PAP:

REC:

REV:
SA:
SS:
TW:
VANE:
WASH:
WAT:
WB:
WH:
WR:
-200:

Note:

TERMINOLOGY ON BORING LOGS:
DRILLING, SAMPLING, AND TESTING NOTATION
(Refer to attached sheets for additional information.)

Size casing or core.
At completion of boring.
Casing.
One dimensional consolidation test.
Clean out tube.
Dry density, pounds/cubic foot.
Drilling mud.
Flite auger, power driven. P-pull; S-spin.
Hand auger.
Hollow stem auger.
Hydrometer analysis.
Liquid 1limit.
Moisture content, percent of dry weight.
Standard penetration test, penetration resistance, or N value, blows/foot.
Paper plug.
Plastic limit.
Pocket Penetrometer strength, tons/square foot.
Static cone bearing pressure, tons/square foot.
Unconfined compressive strength, tons/square foot.
" Rotary drilling, using drilling fluid and a cone-type roller bit.

In split spoon and thin wall tube sampling, the length of sample recovered,
in inches. In rock coring, the length of core recovered as a percentage of
the total core run.

Revert drilling fluid.

Sieve analysis.

Standard split spoon sampler, Steel, 1-3/8" inside diam.; 2" outside diam.
Thin wall tube sampler.

Vane shear strength, tons/square foot. L - Laboratory; F - Field.
Sample recovered from drilling fluid.

Water.

Describes whether the sample appears to be waterbearing.

Sampler advanced by static weight of drill rod and 140 1b. hammer.
Sampler advanced by static weight of AW size drill rod.

Amount of material finer than #200 sieve, percent.

Water level symbol.

The size of equipment is indicated by a number preceding the descriptive term.
For example, 2-1/2 CAS represents 2-1/2" diameter casing.

GEOTECHNICAL ENGINEERING CORPORATION
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GRAPH JLETTER
MAJOR DIVISIONS symaoL | SrmsoL TYPICAL DESCRIPTIONS

WELL-GRADED GNAVELS, GrRAVEL-

ARAVEL GW SAND wIXTURLS, LIFTLE Ok
AND CLLAN GRAVELS MO FANES
GRAVLLLY (Litree orR NO
SCILS FINES) POURLY=GRADLL GRAVELS,GRAVEL-
GP SANU MIXTURES, LITTLE OR
E_‘gﬁatw NU FINES
SCILS

GM SILTY GRAVELS, GRAVEL-SAND-
MORE THAN 50% . . SILT MIXTURES
OF COARSE FRAG- |GRAVELS WITH FINES

Tion RETAINED | (APPRECIABLL AMGUNT

OF FINES
ON NO,.4 SifvE ) CLAYEY GRAVELS, GKAVEL-SAND-
GC CLAY MiXTURLS
#ELL-GRADED SANDS, GRAVELLY
SAND SW SANDS, LITTLL OR ND FINES
AND CLEAN SAND (Livrie
SANDY OR NO FINES)
SCILS ~LORL Y-LRAVED SANLS, GRAVELLY
MORE THAN 50% SP SANUS, LITTLE Ck NG FINES
OF MATERIAL IS5
556555 THAN NO
200 siEve si12c
SM SILTY SANDS, SAND-SILT WIXTURES
MORE THan 50% SANDS NITH FINES
OF COARSE FRAC- | (APPRECIABLE AMOUNT
TION PASS ING OF FINES) AT IIss
NO. 4 SyEvE i
: v 'Zr,;"“:(:":, sSC CLAYLY SANDS, SAND=CLAY MIXIURES
! X
. 254

>\ I(‘ INORGANIC SILTS AND VERY FINL
\! 1 ML SANDS, ROCK FLUUR, SILTY GR
JL[M CLAYEY FINE SANDS QR CLAYEY

o SILTS wi{TH SLIJHT PLASTICITY
FIND SILT . INORGANIC CLAYS CF Cw TU MEDIUW
~ fN" ,P ) LIQUID LINIT PLASTICITY, GRAVELLY CLAYS,
GRAINED AN P 50 CcL
SGILS CLAYS Loy THaN S SANDY CLAYS, SILTY CLAYS, LEAN
CLAYS
GRUANIC SILTS ANL GRGANIC
oL SILTY CLAYS OF LOW PLASTICITY
TRORUANIE SHLTS, MICALLCUS Uk
MH DIATUAACEGUS FINE SAND GR
SILTY SOILS
MGRE THAN 50% SILTS
OF MATERIAL IS AN LIQUID LIMIT INORGANIC CLAYS UF HIGH
SMALLER THAN NO. CLATS GREATER Tran 50 CH PLASTICITY, FAT CLAYS
GO SIEVE S12€
OH ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, GRGANIC SILTS

LY CRAA LS PLAT, HUMJS, SwaMP SOILS
HIGALY (RGANIC SOILS PT WITH MIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATEL BORLUKLINL SUIL CLASSIFICATIONS,

SOIL CLASSIFICATION CHART

UNIFIED SOIL CLASSIFICATION SYSTEM

GEOTECHNICAL ENGINEFRING CORPORATICN
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GEOLOGIC TERMINOLOGY

The geologic description indicates the apparent depositional origin or strati-
graphic name. Geologic identification is interpretive and subject to error.

General categories of geologic deposits and descriptive information is as
follows:

ALLUVIUM COARSE ALLUVIUM: Sandy (and gravelly). Stratified. De-
posited from fast moving waters in streams,
rivers, and deltas.

FINE ALLUVIUM: Clayey and/or silty. Stratified. De-
posited from slow moving waters in streams,
rivers, and lakes.

BEDROCK Wide range of characteristics, from a hard, dense, consoli-
dated rock to soft, compressible, and unconsolidated soil-
1ike material.

FILL CONTROLLED: Compact, uniform material; inorganic; no
debris.

UNCONTROLLED: Loose or variable density. Mixture of s0il
types. Often contains debris and organic
material.

GLACIAL TILL Sandy/silty/clayey. Normally contains a wide range of grain

sizes, from clay through boulders. Usually non-stratified.
Deposited directly from glaciers.

LAKE DEPQSIT Clayey. Laminated. Deposited from very slow moving waters
in ponds and lakes.

LOESS Silty. Non-stratified. Upper layer. Deposited from wind.

OUTWASH Coarse alluvium deposited from glacial meltwaters.

SLOPEWASH Organic and/or inorganic material. Washed from slopes and

deposited in depressions.

SWAMP DEPOSIT Peat, muck, marl. Formed through accumulation of organic
material under water.

TOPSOIL Contains both inorganic and organic material. Upper, black
layer of soil. Formed by weathering of inorganic soil and
accumulation of organic material.

TUMBLEROCK Dominantly gravel, boulders and rock slabs. Deposited from
gravity flow down hills or cliffs.

WEATHERED BEDROCK  Bedrock which has been substantially weathered through dis-
integration or decomposition.

WEATHERED SOIL Texture and composition is transitional between topsoil and
underlying non-weathered soil.

GEOTECHNICAL ENGINEERING CORPORATION



TERMINOLOGY ON BORING LOGS
GROUNDWATER

Groundwater information is shown in two places on logs: 1) under "Water

Level Measurements" and 2) in the "WB" column.

Information under Water Level Measurements includes: 1) The depth to the
water Tevel (or drilling mud, if used) and the depth to the bottom of the
hole (cave-in). Water Tevel and cave-in measurements are taken with a
weighted measuring tape. If free-standing water is not encountered in
the hole, the term wet, or dry, is indicated under water level. This means
that the soil adhering to the end of the measuring tape did, or did not,
respectively, appear to be saturated. 2) The depth sampled and the depth
of casing (or hollow-stem auger) for measurements made during the progress

of the boring. 3) Date and time of measurements.

Notation in the WB column describes whether soil samples appear to be water-
bearing or saturated. Y means yes, N means no, and ? means questionable or
indefinite.

The water level symbol _w _ in the WB column indicates the apparent depth
to the groundwater table at the bore hole. Determination of the depth to
the groundwater table is an interpretive process. The determination is
based on various factors, including: water level measurements, the appear-
ance of samples, overall subsurface conditions, site conditions and weather
conditions. The accuracy of the indicated depth to the groundwater table
can be quite variable. The water Tevel symbol with an arrow pointed down-
ward (or upward) indicates that the water level is at or below (or above)
the Tevel indicated. Absence of the water level symbol does not neces-
sarily mean groundwater was not encountered, or that the water table or
piezometric surface was not penetrated.

The presence of groundwater in the soil and the level of the groundwater
table can change with time. The information in the WB column is based on
observations and measurements made at the time the boring was drilled and
water level measurements were taken.

6/80
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February 17, 1984

SOolLexXPlcrRation

comeany

862 CRCMVELL AVENUE

ST. PAUL. MN 55114

PHONE 512.045-6446

a sister corporation to TWIN CITY TESTING AND ENGINEERING LABORATORY INC

Barr Engineering Company
6800 France Avenue South
Minneapolis, MN 55435

Attn: Mr. Lawrence Dalen

Subject: Soil Borings & Monitoring Well Installations
General Mills Minneapolis Site
Minneapolis, Minnesota
#120-11331

Gentlemen:

We have completed the soil borings and monitoring well
installations for the above referenced project. This

work was conducted in accordance with authorization we
received on January 27, 1984.

As you requested, all samples obtained in the borings
will be delivered to your office.

The test borings and monitoring well installations were
conducted during the period from February 6, 1984 to
February 15, 1984. The boring locations were designated
by your field representative. Attached is a sketch
indicating the boring locations. We have not included
elevations at the boring Tocations. It is our under-
standing this information will be supplied by you.

Samples of the soil overburden were obtained at intervals
as directed by your field representative. Soil sampling
was performed in accordance with ASTM: D 1586-67. Using
this procedure, a 2" 0.D. split barrel sampler is driven
into the soil by a 140 1b weight falling 30". After an
initial set of 6", the number of blows required to drive
the sampler an additional 12" is known as the penetration
resistance or N value. The N value is an index of the
relative density of cohesionless soils and the consistency
of cohesive soils. Rock core samples were obtained by
rotary drilling in accordance with ASTM: D 2113-70.
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As the samples were obtained in the field, they were visually and manually classified
by the crew chief in accordance with ASTM: D 2488-69. Representative portions of the
samples were then returned to the laboratory for further examination and for verifi-
cation of the field classification. Logs of the borings indicating the depth and
identification of the various strata, the N value, water level information and perti-
nent information regarding the method of maintaining and advancing the drill holes
are attached. Charts illustrating the soil classification procedure, the descriptive
terminology and symbols used on the boring logs are also attached.

The results of the test borings are provided on the attached boring logs. A review of
these logs indicates a general soil profile of fill, topsoil or swamp deposits under-
lain by coarse and mixed alluvium. The fill, topsoil or swamp deposits extend to a
depth of about 4' and consist of dark colored silty sand silty clay and muck. The
coarse alluvial soils are brown sands of varying gradation containing a trace to some
gravel. The coarse alluvium extended to the termination depths of borings Q, R and U.
Borings S and T contained layers of mixed alluvial soil. This material is a brown and
gray lean clay and clayey sand. In boring T, shale was encountered from a depth of
about 21' to the termination depth of 30.1°'.

It was decided to obtain core samples of the bedrock encountered in boring T. An
adjacent boring (7-1) was drilled. No samples were obtained in boring T-1 to a depth
of 28.8'. From 28.8' to the termination depth of 60.3', core samples were obtained
by means of an NQ wireline system. Core recoveries range from 4% to 100%. The core
recoveries are presented on the attached boring log.

A monitoring well was installed in each boring. The monitoring wells were installed

in accordance with specifications provided by you and dated January 19, 1984. The
details of each installation are illustrated on the attached "Installation of Monitoring
Well" sheets.

The monitoring well installed inoriginal boring T became contaminated with grout. The
contaminated monitoring well was removed on February 14, 1984. A new monitoring well
(T-2) was installed in an adjacent boring located about 2' west of boring T-1. No
soil samples were obtained during the drilling of boring T-2.

We appreciate the opportunity to have served you in regards to this project. If you

have any questions in regards to the information supplied in this report, please con-
tact us.

Very truly yours,

Patrick G. Francis, C.E.
PGF/rr

Encs.

Proofread by: /). (sriadram




LOG OF TEST BORING

JOBNO 120-11331 vERTICAL SCALE__ 1= S BORING NO Q
prouect _ GENERAL MILLS MINNEAPOLIS SITE - MINNEAPQLIS, MINNESQTA
- DESCRIPTION OF MATERIAL GroLoGIe SAMPLE LABORATORY TESTS
N ORIGIN pr W p | 2| au
FEET rSURFACE ELEVATION N[ WL ND 3 PL
SILTY SAND, fine grained, a trace FILL OR L
1 of gravel, dark brown, moist, TOPSOIL
1 frozen to 2' (may be fill) (SM) 1 |HSA
4 : , :
- SAND, fine grained, light brown, COARSE 6 5 | <p
| moist, loose to dense, a few ALLUVIUM
lenses of silty clay and silty
1 clay (SP-SM)
103 [ 36
4 SAND, medium grained, with gravel, 3|38
{ brown, moist to 163'then water- -
{ bearing, very dense to dense, a -
] Tens of silty sand at about 15' !
(SP-SM) to i
] (GP-GM) | 28 g4 | SB
19 , . , ]
_| SAND, medium grained, a little =
gravel, brown, waterbearing, dense I 28 5 158
] (SP) I
24 — : i
_| SAND, medium grained, some gravel, =
| brown, waterbearing dense (SP-SM) | 19| b | SB
27
1SAND, fine grained, a trace of L
Jgrave1, brown, waterbearing, i
medium dense to dense (SP)
] 1M [ |sB
i 25| B |sB
363
7 End of Boring -
JNote: Monitoring Well installed in i
1 boring. See attached "Instal- i
. lation of Monitoring Well" shedt. -

WATER LEVEL MEASUREMENTS aranr_2=6-84 comnrere _ 2=6-84
pate | twe | SEYERED | GASNS | AN | saieooeeres | “ATF® Lueron  HSA 0-343° Je_1:15
2-6 11:409 214! 193" o 163"

2-6 1:13 363" 343" o NMR
2-6 2:45 See Note) to
| 1o CREW CHIEF Mishler
P ssxceovwilavinue SOIL 2XPLOR3LIOM ST PauL MN 55114

COMES Yy
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LOG OF TEST BORING

JOB NO 120-11331 veaTICAL Scate 1 = O BORING NO R
proyect __ GENERAL MILLS MINNEAPOLIS SITE - MINNEAPOLIS, MINNESOTA
DEPTH DESCRIPTION OF MATERIAL W GEOLAGIC SAMPLE 1 LAROPATO‘:VL TESTS
,é?T rSLJRFACE ELEVATION ORIGIN N (WL {NO | TYRPEL W ) TS Qu
[ | FILL, mostly MUCK, a trace of glass FILL i
1 and gravel, black and brown, frozen H
{to 13" 1| HSA
] s
] -
1 .
A% ISAND, Fine grained, 1ignt brown, COARSE L § 2| s8
/moist, medium dense, a few lenses ALLUVIUM |
{of silt (SP-SM)
1
72* SAND, medium to fine grained, some -
jgravel, brown, moist, dense +
§ (SP-SM) - 27| |38
12 - X |
| SAND, medium grained, some gravel,
brown, moist to 123' then water- i
1bearing, dense (SP)
. - 21 41SB
1 L
172~SAND, fine grained, a trace of -
{gravel, brown, waterbearing, loose L
4 (5P) - 7 5 S8
23 . , - i
SAND, fine to medium grained, a
1little gravel, brown, waterbearing, I
“imedium dense (SP) — 10 6 138
. -
n I
- — 14 7 |SB
31 i End of Boring !
TNote: Monitoring Well installed in i
. boring. See attached "Instal- g
— lation of Monitoring Well" —
i sheet. L
] I
| i
4 "

WATER LEVEL MEASUREMENTS crant_2-8-84 comrtere _2-9-84
onre | e | st | aasme [oowen | T s [T T 0 0g Je_9:25
2-9 | 8:50] 16" 18° 0 1 124
2-9 9:25; 371 29" | to | _NMR
2-9  111:30 (See Ngte) to

to CREW CHIEF Mish]er
prpyr— s cowr vt SOIL X PLORBLION 57 #auL N 5511

[mo g9 — = p g



LOG OF TEST BORING

(R - ot .
JOB NO 120-11331 VERTICAL SCALE 1 = 9 BORING NO S

oo GENERAL MILLS MINNEAPOLIS SITE - MINNEAPOLIS, MINNESOTA ..

—T1 DESCRIPTION OF MATE;\IV:-H>>T GE—;{ r:,m o SAMBLF J; LAPORATORY TESTS
fEET [ suRFACE ELEVATION ORIGN N |weNO | TYRE W ) D % Qu
ORGANIC SILTY CLAY, a trace of | FILL OR L
1 gravel, black, frozen to 13' (may SWAMP 1 |HSA!
1 be fi11) (oL) DEPOSITS |
1] I
32 I'SAND, fine grained, Tignt brown, COARSE
| moist, loose (SP) ALLUVIUM - , lep
7 SAND, medium grained, a trace of I
1 gravel, 1ight brown and brown, |
1moist, medium dense (SP)
} | 10 |38
i _
1Ai‘EEAN‘CLAY, a little gravel, brown and; MIXED - 4 {sg
|gray mottled, stiff, a few lamina- | ALLUVIULM | 2
17 Ltions of sand (CL) OR TILL g '
| CLAYEY SAND, a little gravel, brown i
to gray, stiff to rather stiff, i
1 lenses and layers of silty sand
—{ and waterbearing sand (SC) RT: 5 | SB
B | 12] {6 |SB
26 TUEAN CLAY, a Tittle gravel, a few MIXED !
pieces of shale and Timestone, gray, ALLUVIUM |
Jvery stiff, weathered limestone
1below about 31.1' (CL) " 50 7 ks
- —0.3
31.2] F
1 Obstruction "
JNote: Monitoring Well installed in L
boring. See attached "Instal- |
7 lation of Monitoring Well"
§ sheet. i
. !
-1 -
—1 —

WATER LEVEL MEASUREMENTS cranr_2-7-84 comerere _2-8-84
oate | rwe | SAYRVED | casme e | oo b waren |0 HSA 0-31.2 le_10:25
2-8 | 8:50| 213’ | 193" o 21
2-8 1 9:200 213" | 19} o 18"

2-8 9:30] 213! 194! o 173!
2-8 1:30 See Note) © CREW CHIES Mishler

667 CROMWE L. AVENLIE SO eXPLOR3ILION ST PAUL MN 55114

SE2(77-B:-5




. LOG OF TEST BORING

JOB MO 120-11331 vermicaLscate 1 = 5! BORING MO T
PROJECT GENERAL MILLS MINNEAPOLIS SITE - MINNEAPOLIS, MINNESOTA _____
— DESCRIPTION OF MATERIAL o GEOLABIC W SAMULE | LARTEATORY TERTS
IN ~ ORIGIN v [ rvee W D Lt Qu
e rsunrm_,s ELEVATION A R l P
MUCK, black, frozen to 1% FILL OR
1 (may be fill) (Pt) SWAMP i
] DEPOSITS | 1 HSA
311 - !
2] SAND, fine grained, light brown, i
4{moist, very loose to loose, a few COARSE -3 2| SB
| lenses of silty clay and silt ALLUVIUM
(SP)
] T
L
4 = 7 31SB
'3 TSANDY GRAVEL, with cobbles,
1brown, moist to 14' then water- 27 2l sp
- bearing, dense (GP-GM) - 0.3
16
| CLAYEY SAND, a trace of shale and MIXED
gravel, a few cobbles, brown and ALLUVIUM
1gray, very stiff, some lenses of I
1silty sand and waterbearing sand i
a (SC) - 31 5SB!
1
¢ SHALE, gray, a few pieces or lenses DECORAH
|of limestone FORMATION |
6 | SB |
291 17 |sB
ﬂ
0. 32| |8]se
] End of Boring .
Note#1: Monitoring Well installed in i
. boring. See attached "In- -
i stallation of Monitoring -
N Well" sheet.
Note#2: Monitoring Well removed from B
i boring due to grout contam- i
3 ination of screen. -
i I
_1 -
L
WATER LEVEL MEASUREMENTS <raRT 2-9-84 COMPLETE 2‘9'84_ -
DATE TIME SAVELED ] CASING CovE BAILED DEPTHS ] weEE bwirece HSA 0-28.6" 1@ 2:50
2-9 1:50 1 14.8" 14 B 14
2-9 2:50 1301 28.6'" 0 L NMR
2-10_10:30 (See Notp #1) o B
2-14_10:45 (See Notp #2) | to [ e cues Mishler
PPy swxcenweavivr SOIL @XPLOR3LIONNM  s1 PauL My 55114

COMEr ™




. LOG OF TEST BORING

JOB NO 120-11331 verTicAL scace 1 = 5 BORING NO T-1
PROJECT GENERAL MILLS MINNEAPOLIS SITE - MINNEAPOLIS, MINNESOTA ...__
DEPTH DESCRIPTION OF Mmémm j CEOLAnIC N S f:Awn: LARORATORY TESTS
TIN R T ORIGIN Or vl e [Tvet | w [ o | &= Qu
FEET rJLJWACE ELEVATION CR | L
N0 SAMPLES TAKEN | |
v L
V.
/ v
-
28-81SHALE TO LIMESTONE TDECORAH | 269 "
4 (A11 core retained by client) FROMATION £
. TO PLATTE- }
i VILLE L
) FORMATION | 49 NQ
] r42% NQ
| | 47% NQ
1 70% NQ
| i
] —100% NQ
. -
i L
i 182% NQ
Note#1: Boring filled up to depth ~
7 of 2' with cement/bentonite
] grout then with native soil f
. to surface -92% NQ
1 Note#2: Monitoring Well (#T-2) -
1 installed in unsampled -
i adjacent boring, located 198% NQ
* 2' W. See attached "Instal- L
lation of Monitoring Well"
60-3—‘ _Sheet —
i End of Boring i
- +
— b—
WATER LEVEL MEASUREMENTS cranr 2-13-84 comorere _2=13-84
I
oate | twme | Speers” OGRS | G BAILED DEPTHS { Weke  |wemwoo HSA 0-28.8° le_2:15
o ! NQ cored 28.8-60.3"
2-13 1 2:15. 60.3'| 28.8" o . AMR
2-14 [10:15; 60.3'| None | to (SeeNoteaH
2-15 'HOOI (See N0t8£2) 10 | CREW MIEF Mish'\er
P srceovwravivet SOILEXPLOA3LION ST PauL MN 55114

ComeaT



) LOG OF TEST BORING

108 NO 120-11331 vermicaL scate 1" = 5 ROSING NO U
prosect __ GENERAL MILLS MINNEAPOLIS SITE.- MINNEAPOLIS, MINNESOTA . — o
DEPTH DESZRIPTION OF MATERIAL ] GE L AOIE W CaNeLE LAHDRATORY TESTS
N )(:J}l':(.e':z' N ol ey L tvse o w D i Qu
FEET rSURFACE ELEVATION — y WL | L
MUCK, black, frozen to 3' SWAMP |
q (Pt) DEPOSITS i 1 HSAE
] I |
i l
4 Z 2 | B
5 | ORGANIC SILTY CLAY, black(See#1)(0H) 6
SAND, fine grained. (See#2)(SP-SM) COARSE ] 3 | SB
6 ALLUVIUM
1 SANDY GRAVEL, a few cobbles, brown,
1 moist to 14" then waterbearing, L
| very dense (GP-GM) I
A - 48 4 | SB
. ' — 36 5 | SB
19 5 - . r
SAND, coarse grained, with gravel, g 6 | sg
1 a few cobbles, brown, waterbearing,
Jdense (SP-SM) I
24 - X i
SAND, coarse to medium grained, some 14 7 | sB
gravel, brown, waterbearing, medium
1 dense (SP)
29 : - L
SAND, medium grained, some gravel,
T brown, waterbearing, dense (SP) R B | S8
32 - - -
|SAND, fine grained, a trace of i
gravel, brown, waterbearing, very
T1dense (SP)
] —31 9 |SB
36 ] End of Boring '
] #1 - to dark brown, medium (OH)
#2 - light brown, moist, loose, a few lenses of silty cflay (SP-Sﬂ
I Note: Monitoring Well installed in boring. See attachef
"Installation of Monitoring Well" sheet.
WATER LEVEL MEASUREMENTS crarr 2-1-84 comoge _2-7-84
DATE TIME TSS@S#ED ] %‘ésplr»-? CoAer*En‘-qN BAILED DEPTHS v:;;[E‘ﬂ METHOD HSA 0—34 ! l@ 1035
2-7 9:40 16" 14" to 14"
2-7 _110:35 36" 34! o | NMR
2-7 1:20 See Note) to
10 CREW CHIEF Mishler

- szceovar vt SOILEXPLORDLION ST PauL M 55114
SL 2(77B -§ COomessrn



JOB NO.

120-11331

INSTALLATION OF MONITORING WELL

MONITORING WELL NO. Q

3
GROUND SURFACE ELEVATION 48 =

TOP QF RISER PIPE ELEVATION

(with cap remosved)

— VENTED CAP
l—l fpo— PROTECTIVE CASING
A Diameter and Type
—7//&\7 S \\24\%\/ N AN Tota! Length
N Length Above Ground

L2

THICKNESS AND TYPE OF SEAL

DIAMETER AND TYPE OF RISER PIPL

TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

13

'«@———— TYPE OF FILTER AROUND SCREEN

4"—— TYPE OF MONITORING WELL

- : SCREEN GAUGE OR S1ZE OF OPENINGS
: {SLOT NO.)

DIAMETER AND LENGTH OF SCREEN

DEPTH TO BOTTOM OF MONITORING WELL

= THICKNESS AND TYPE OF SEAL

DEPTH TO BOTTOM OF FILTER SAND

/

14
r

L= —2-0 _ F7
Ly= 15.9 FT

L3= 10.0 FT
- _36.5 gt

INSTALLATION COMPLETED:

Date 2=6-84 __ Time

2:45

l‘-—‘l—— DIAMETER OF BOREHOLE

4" Steel
5 1
2.0°

0 to 10.8' Grout
(cement/bentonite)

2" PVC

Grout

10.8' to 11.6'
Bentonite pellets

11.6'

Medium sand*

Stainless steel

10 Slot
2"x10.0"

23.9!

*Medium sand tg 18"
then native sand

None-collapsed
native sand to
36.5"

7II

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME BAILED DEPTHS

WATER LEVEL (1)

r——JL-

(1) DEPTH BELOW TOP OF RISER PIPE

SOIL exrPioration




-

JOB NO. 120-11331

INSTALLATION OF MONITORING WELL

MONITORING WELL NO. R

GROUND SURFACE ELEVATION B4l 2

H;‘———VENTED CAP

{with cap removed|

bo—— PROTECTIVE CASING
Diameter and Type

Tota! Length
Length Above Ground

THICKNESS AND TYPE OF SEAL

DIAMETER AND TYPE OF RISER PIPE

T TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

‘= TYPE OF FILTER AROUND SCREEN

+— TYPE OF MONITORING WELL

b (SLOT NO.)

DIAMETER AND LENGTH OF SCREEN

. N DEPTH TO BOTTOM OF FILTER SAND

F——THICKNESS AND TYPE OF SEAL

A
"-—‘*—— DIAMETER OF BOREHOLE

TOP QF RISER PIPE ELEVATION

SCREEN GAUGE OR SIZE OF OPENINGS

DEPTH TO BOTTOM OF MONITORING WELL

4" Steel
51
1.9'

0 to 6' Grout
(cement/bentonite)

2" PVC

Grout

6' to 6.6
Bentonite pellets

6.6’

Medium sand*

Stainless steel

10 slot
2"x10.0"

19.5'

*Medium sand to 14"
then native sand

NQDﬁ’QQ ﬁQQEd
native sand to 31

7"

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME

BAILED DEPTHS

WATER LEVEL (1)

L
L )
D2 SZARZNZSZIS NN ERD
\
L
Ls
g %
N |
4 -‘ﬂ'_.
I3
{ LV
aly
 J
L= 1.9 ¢7
Ly —11.8 FT
L= 100 _FT
Ly —2l— FT
INSTALLATION COMPLETED:
Date —2-9-84 _ Time 11:30

(1) DEPTH BELOW TOP OF RISER PIPE

SOl expPloration




-

JoBNO.  120-11331

INSTALLATION OF MONITORING WELL

MONITORING WELL NO. S

TOP QF RISER PIPE ELEVATION

3
GROUND SURFACE ELEVATION 846 =

| 5] |

(with cap removed)

— VENTED CAP

po——— PROTECTIVE CASING

D IRKLAILANK K

A

yavé

v Diameter and Type
N AN Tota! Length
Length Above Ground

Ly

THICKNESS AND TYPE OF SEAL

DIAMETER AND TYPE OF RISER PIPE

-y

TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

'ag———m TYPE OF FILTER AROUND SCREEN

7

TYPE OF MONITORING WELL

L3

SCREEN GAUGE OR SI1ZE OF OPENINGS
(SLOT NO.)

DIAMETER AND LENGTH OF SCREEN

DEPTH TO BOTTOM OF MONITORING WELL

T

DEPTH TO BOTTOM OF FILTER SAND

[~ THICKNESS AND TYPE OF SEAL

Lyr —20 FT
L2= ._—‘LQ-I-EL—F“
L4= 31.°2 FT

INSTALLATION COMPLETED:
Date Time :

i

DIAMETER OF BOREHOLE

4" Steel
5 ]
2.0'

0 to 10.5"' Grout {
(cement/bentonite

2" PVC

Grout

10.5" to 11.0'
Bentonite pellets

11.0°

Medium sand

Stainless steel

10 slot
2"x10.0"

24.5"
28'

None-collapsed
native soi1l to
31.2"

7II

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME BAILED DEPTHS

WATER LEVEL (1)

c~r a0 /7 o)

(1) DEPTH BELOW TOP OF RISER PIPE

SO BXPLORSIION

COHNTETwrwo




JOB NO. 120-11331

INSTALLATION OF MONITORING WELL

MONITORING WELL NO.

T (See Nopte Below)

GROUND SURFACE ELEVATION

(with cap removed)

— VENTED CAP
fe—— PROTECTIVE CASING

Diameter and Type

Totaf Length
Length Abowve Ground

THICKNESS AND TYPE OF SEAL

'«#—— TYPE OF FILTER AROUND SCREEN

.!—— TYPE OF MONITORING WELL

(SLOT NO.)

F—— THICKNESS AND TYPE OF SEAL

8] 1 1
PSS NZNSE MNES
L
L4 Eé
N
{
B
13
N
Yy : N\
L]= 2.0 FT Note:

L2= 9.2 FT

L= 100y

L300 pr

INSTALLATION COMPLETED:
Date ~2=10-84_ Time __10:30

DIAMETER OF BOREHOLE

TOP QF RISER PIPE ELEVATION

DIAMETER AND TYPE OF RISER PIPE

TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

SCREEN GAUGE OR S1ZE OF OPENINGS

DIAMETER AND LENGTH OF SCREEN

DEPTH TO BOTTOM OF MONITORING WELL

DEPTH TO BOTTOM OF FILTER SAND

4" Steel
5 ]
2.0"

0 to 5' Grout
(cement/bentonite)

2" PVC

Grout

5' to 5.8
Bentonite pellets

5.8

Medium sand

Stainless steel

10 Slot
2"x10.0"

17.2"

18'

18" to 24
Bentonite pellets
then collapsed
material

7”

-14-84010:45 Monitoring Well removed from boring due
to grout contamination of screen.

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME

BAILED DEPTHS

WATER LEVEL (1)

SOl exPloration

(1) DEPTH BELOW TOP OF RISER PIPE




INSTALLATION OF MONITORING WELL

JOB NO. 120-11331 MONITORING WELL NO. 122

{Installed in unsampled borehole)
3 .
GROUND SURFACE ELEVATION &4 = TOP or(flplshai:arznﬁ];tgvm10.'\
= VENTED CAP
fe—— PROTECTIVE CASING
L 4" Steel
| Diameter and Type
N SN ¢ L 1
7/?(\77/@\\67\\5& % Y N Total Length 2 '
N Lengih Above Ground 2.0
N
0 to 8.5' Grout
THICKNESS AND TYPE OF SEAL ,
5 (cement/bentonite)
"
DIAMETER AND TYPE OF RISER PIPE 2" PVC
L2
- TYPE OF BACKFILL AROUND RISER Grout
1s
8.5' to 8.9'
THICKNESS AND TYPE OF SEAL Bentonite pellets
DEPTH TO TOP OF FILTER SAND 8.9
Y @——— TYPE OF FILTER AROUND SCREEN Mediym sand
1 TYPE OF MONITORING WELL Stainless steel
1 -4= SCREEN GAUGE OR SIZE OF OPENINGS
DIAMETER AND LENGTH OF SCREEN 2"x10.0"
-] DEPTH TO BOTTOM OF MONITORING WELL 220"
\ ] DEPTH TO BOTTOM OF FILTER SAND 22.0"
—— THICKNESS AND TYPE OF SEAL None
 J k

u
y‘-———}—— DIAMETER OF BOREHOLE ’

L= —2:0 _ FT

Ly _14.0  fT MONITORING WELL WATER LEVEL MEASUREMENTS

L= 10.0 - DATE TIME BAILED DEPTHS WATER LEVEL (1)
5 .

L= 22 FT

INSTALLATION COMPLETED:
Date 2=15-84 _ Time _11:00

(1) DEPTH BELOW TOP OF RISER PIPE

SOIL EXPLORatION




N

joB Nb. 120-11331

INSTALLATION OF MONITORING WELL

MONITORING WELL NO.

S
GROUND SURFACE ELEVATION S22 =

) 8] 1

— VENTED CAP
fe——— PROTECTIVE CASING

(with cap removed)

Diameter and Type

Total Length
Lengih Above Ground

THICKNESS AND TYPE OF SEAL

- DIAMETER AND TYPE OF RISER PIPE

T— TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

'@ TYPE OF FILTER AROUND SCREEN

+— TYPE OF MONITORING WELL

(SLOT NO.}

DIAMETER AND LENGTH OF SCREEN

DEPTH TO BOTTOM OF FILTER SAND

—— THICKNESS AND TYPE OF SEAL

9
7//&@\ f\\?\/’/‘ﬁ\ Y y \
N
A
L2
14
[
L3 11
_"l'?:?‘
§
) . \
L2 —2.0 _FT

L3= 10.0 FT
Ly —30  —FT

INSTALLATION COMPLETED:
Date 2-7-84 Time _1:20

DIAMETER OF BOREHOLE

TOP QF RISER PIPE ELEVATION

SCREEN GAUGE OR SIZE OF OPENINGS

DEPTH TO BOTTOM OF MONITORING WELL

4" Steel
5 ]
2.0

0 to 6.6' Grout

2" PVC

Grout

6.6' to 7.2'
Bentonite pellets

7.2

Medium sand*

Stainless steel

10 Siot
2"x10.0"

21.2"

*Medium sand to 16"
then native sand

None-collansed
native sand to 36'

lll

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME

BAILED DEPTHS

WATER LEVEL (1)

(1) DEPTH BELOW TOP OF RISER PIPE

SOolLexPioRrstion

o~




HSA
_FA
“HA
_oC
_RC
PD
cs
DM
I
$B

L

T

3TP
T0

T o x

CR
NSR

NMR

soils may not indicate the true level of the ground water table.
reaching the water table. The available water level information is given at the bottom of the log sheet.

GENERAL NOTES

DRILLING AND SAMPLING SYMBOLS
SYMBOL

DEFINITION

3 1/4" 1.D. Hollow Stem Auger

4”, 6" or 10" Diameter Flight Auger
2"”,4" or 6" Hand Auger

21/27,4”,5" or 6” Steel Drive Casing
Size A, B or N Rotary Casing

Pipe Drill or Cleanout Tube

Continuous Split Barrel Sampimg

Drilling Mud

jet Water

2" O.D. Split Barrel Sample

2 1/2" or 31/2" O.D. SB Liner Sample
2" or 3"’ Thin Walled Tube Sample

3" TWT (Pitcher Sampler)

2" or 3" TWT (Osterberg Sampler}

Wash Sample

Bag Sample

Tast Pit Sample

BQ, NQ or PQ Wireline System

AX, BX or NX Double Tube Barrel

Core Recovery — Percent

No Sample Recovered, classification based
on action of drilling equipment and/or
material noted in drilling fiuid or on sampling
bit.

No Measurement Recorded, primarily due
to presence of drilling or coring fluid.
Water Level Symbol

SYMBOL

Pq

SL
pH
oC
SP
PS
FS
SC
CcC
C *
Qc*
D.S. *
K *
D x
MA *

E >
Vg *
RQD

WATER LEVEL

LABORATORY TEST SYMBOLS
DEFINITION
Water Content - % of Dry Wt. - ASTM D 2216
Dry Density - Pounds Per Cubic Foot
Liquid and Plastic Limit - ASTM D423 and 424
Unconfined Compressive Strength - in Pounds/
Square Foot- ASTM D 2166

Additional Insertions in Qu Column

Water levels shown on the boring logs are the levels mcasured in the borings at the time and under the conditions indicated.
indicated levels may be considered reliable ground water levels. In clay soil, it may not be possible to determine the ground warer leve! within
the normal time required for test borings, except where lenses or layers of more pervious waterbearing soil are present and even then an extend-
ed period of time may be necessary to reach equilibrium. Therefore, the position of the water level symbol for cohesive or mixed texture
Perched water refers to water above an impervious layer, thus impeded in

Penctrometer Reading - Tons/Square Foot
Torvane Reading -Tons/Square Foot

Specific Gravity - ASTM D 854

Shrinkage Limit- ASTM D 427

Hydrogen ion Content - Meter Method
Organic Content - Combustion Method

Swell Pressure - Tons/Square Foot

Percent Sweli

Free Sweli - Percent

Sulfate Content - Parts/Million, same as mg/L
Chloride Content - Parts/Million, same as mg/L
One Dimensional Consolidation - ASTM D 2435
Triaxial Compression

Direct Shear - ASTM D3080
Coefficient of Permeability - cm/sec
Dispersion Test

Particle Size Analysis- ASTM D 422
Laboratory Resistivity, inohm - cm
Pressuremeter Deformation Modulus -
Field Vane Shear- ASTM D 2573
Rock Quality Designation - Percent

TSF

* See attached data sheet or graph

In sand, the

DESCRIPTIVE TERMINOLOGY

DENSITY
TERM
Very Loose

Loose

Dense
Very Dense

Medium Dense

Standard “'N” Penetration: Blows Per Foot of a 140 Pound Hammer

CONSISTENCY
“N" VALUE TERM
0-4 Soft
5-8 Medium
9-15 Rather Stiff
16-30 Stiff
Over 30 Very Stiff

Falling 30 incheson a 2 inch OD Split
Barrel Sampler.

Lamination

Laver
Lens
Varved

Dry
Moist
Wet

Waterbearing

Up to 1/2" thick stratum

1/2"" 10 6" thick stratum

1/2"" to 6" discontinuous stratum, pocket
Alternating laminations of clay, silt and/or fine
grained sand, or colors thereof

Powdery, no noticeable water

Below saturation

Saturated, above liquid limit

Pervious soil below water

RELATIVE PROPORTIONS AND SIZES

Term

Trace
A Little
Some
With

Range

0-5%

5-15%
15-30%
30-50%

Boulder Over 12
Cobble 312
Gravel
Coarse 3/4”- 3"
Fine #4-3/9"
Sand
Coarse #4.%10
Medium #10- #40
Fine #40- #200
Silt & Clay — #200, Based on Plasticity

cr 4afos ny




CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES
ASTM Designation: D 2487 - 69 AND D 2488 - 69
(Unified Soil Classification System)
Major divisions sfr::lo?s Typical names Classification criteria
C, = 282 greater than 4.
- Wellgraded gravels and " v 508
< GW gravel-sand mixtures. hittle < D
£ 2 or no fines v £ = _1D302  perween 1 anc 3
= s &> Do x Dsc
o € o - O
T2 c T =
B b Poorly graded gravels and L =
@v o GP gravel-sand mixtures. hittie 0 = T | Notmeeting both criteria for GW
T";gc' or no fines G o uc
H oz o xS0 %
» 8§88 o OIS N | bel
2 ¢z g GM Silty gravels. gravel-sand- - e < £ ’ttglrbfrg lml,!:' ?0“
® gEl = silt mixtures °uLU L £ A0 fineor €55 | Atterberg ltmi1s plot-
cz £ Lz s Sg | thand ting ' hatched area
g ;g 3 fCCaoz are borgerline class:fi-
» S L L. .
24 S “ ¢ Atterberg him:ts above | ©31'0NS réqu.ring use
5z | 7 s ge | Slavevaravels gavels | ¢ Talime with P, | Of du2! symbo's
- £ © sand-clay mixtures greater than 7
© (6] S .
£p :
T Yz e Ded
T Well-graded sands and gra- v e 2 Cy= Do greater than 6.
g€ c & Sw velly sands. httle or no | £ & 3 D30,
R < g fines g ¢ = g C,= _930)7  between 1 and 3
ce ] 5 c 88 ¢ Do a D50
0o < c N @
c - £ T - S
& $g < Poorly graded sands and g§ 2 &
o £ 7 o SP graveily sands. little or no S L e Not meeting both criteria for SW
S ¢ v € O
g P o g fines ¢ § &z
€T3 0= & ¥
& F v oo | |
< & & M Silty sands. sand-siit mix- £ < ": ﬁttgrt)lerg 'm',t;,s below
c ¢ £ s tures £ E & A ine or P.i. less Arnerperg l«mits plot-
g5 £ o thar 4 ting ':n hatched area
= = ¢ g 2 are borgerline classifi-
% i ~4 2w Atterber g limits above catons requiring use
= E SC Clayey sands. sand-clay A" line with P, | ©fdualsymbols
& mixtures greater than 7
inorganic st!ts. very fine Plasticity Chart
) 60
8 ML (s:laandes. f::;ksafrlgur, siity or T ] T T I T
= YeY s For class fication of fine-grained
> £ soils and fine fraction of coarse-
°F Inorganic clays of low to g0} gramed soils. J
<3 cL rcnlead‘sum Spalragnc:;ré grave:Iy Atterberg Limits plotting in jCH f
't-'é clavs. lean c\:a~ < YS. silty hatched area are border/ine ;
'w 2= Ve . classifications requiring use of ’ !
3 AT x 40}— dual symbols. : . ot
4 E Organic silts and organic | & Equaxron of A-line I [
wS S oL stlty clays of low plasticity ; =0.73 (LL- 20\ |
2 | | ; ‘
B s T 30 i
2 § g ‘ | i .
'§ I é Inorganic si!ts, micaceous f | | iOH ang MH-
'E ¥ 3 MH or d:atomaceous fine sands |& ! 3 ! i |
ag £ or silts, efastic silts 20 ‘ , ' , ‘ 1
8 w L ‘ / | ! I
g9 [ cL g |
[ =) R I \ !
E <8 CH Inorgantc clays of high 10 | ) \ ‘
& £ plasticity. fat clays i i ‘ T !
*® - 7 e —_—— — I j
¥ = CL ML~ 7 ML and OL ‘ i
B = E 4 — =y ‘ | ,
w; Organic clays of med Ol le | I J
T Y medium to .
: OH high piastiorty 0 0 20 30 40 50 6C 70 80 90 10¢
3
Liquid Limit
>2
-f; g £ Py Peat, muck and other highly
3 gg organic soils “Based on the material passing the 3 1n. (76 mm) sieve.
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March 22, 1984 a sister corporation to TWIN CITY TESTING AND ENGINEERING LABDRATORY INC
bl

SOl exrloration
Comeany

662 CROM,VELL AVENUE
ST. PAUL. MN 55114
PHOMNE 612:645:6446

Barr Engineering Company
6800 France Avenue South
Minneapolis, MN 55435

Attn: Mr. Lawrence D. Dalen OFFICERS:
CHARLES v/ BRITZIUS
Subject: Soil Borings & Monitoring Well Installations ﬁSELﬁﬁfS'L@iiﬁié
General Mills Minneapolis Site president
Minneapolis, Minnesota ROBERTF.WHT%AT
- <A execulive vice presiden
#120-11331-A CLINTON R. EUE
secre:ary/treasurer

Gentlemen:

HOME OFFICE:

. ) ) . . ST. PAUL, MN
We have completed the soil borings and monitoring well installations

for the above referenced project. This work was conducted in OFmggs$ﬁ
accordance with authorization we received on February 29, 1984. MANKA

ROCHESTER. MN
WAITE PARK. MN
A1l of the soil samples recovered from the test borings will be

held at this office for 30 days after the completion date of
this report. We will then contact you as to their disposition.

The test boring and monitoring well installations were conducted
during the period from March 7, 1984 to March 12, 1984. The
boring locations were designated by your field representative.
Attached is a sketch indicating the boring locations. We have
not included elevations at the boring locations. It is our
understanding this information will be supplied by you.

Samples of the soil were obtained at intervals as directed by your
field representative. Soil sampling was performed in accordance
with ASTM: D 1586-67. Using this procedure, a 2" 0.D. split
barrel sampler is driven into the soil by a 140 1b weight falling
30". After an initial set of 6", the number of blows required

to drive the sampler an additional 12" is known as the penetration
resistance or N value. The N value is an index of the relative

density of cohesionless soils and the consistency of cohesive
soils.

As the samples were obtained in the field, they were visually and
manually classified by the crew chief in accordance with ASTM: D

23 A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND QURSELVES ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF THE CLIENT



Barr Engineering Company
March 22, 1984
Page two

2488-69. Representative portions of the samples were then returned to the
Yaboratory for further examination and for verification of the field classi-
fication. Logs of the borings indicating the depth and identification of
the various strata, the N value, water level information and pertinent
information regarding the method of maintaining and advancing the drill
holes are attached. Charts illustrating the soil classification procedure,
the descriptive terminology and symbols used on the boring logs are also
attached.

The results of the test borings are provided on the attached boring Togs. A
reivew of these logs indicates a general soil profile of fill underlain by
fine alluvium, coarse alluvium and glacial till. The fill is mostly dark
colored silty sand containing some organic silty clay, muck and clayey
sand. The depth of fill varies from about 1' in boring W to about 8' in
boring Z. About 23' of muck was encountered immediately beneath the
existing fi11 in boring X. The coarse alluvial soils are predominantly
brown sands of varying gradation containing a 1ittle gravel and a few
cobbles. The coarse alluvial soils extend to the termination depths of
borings W and X. No coarse alluvial soils were encountered in boring Z.
Fine alluvial soils were encountered in borings Y and Z. These soils are
mostly gray silty clay and silt. Glacial till was encountered near the
termination depths of borings V and Z. The till is sandy clay and clayey
sand containing a Tittle gravel.

A monitoring well was installed in each boring. The monitoring wells were
installed in accordance with “Specifications for Monitoring Well Instal-
lations at General Mills Minneapolis Site" dated January 19, 1984, and
prepared by Barr Engineering Company. The details of each installation are
illustrated on the attached "Installation of Monitoring Well" sheets.

We appreciate the opportunity to have served you in regards to this project.
If you have any gquesitons in regards to the information supplied in this
report, please contact us.

Very truly yours,
Patrick G. Francis, C.E.

PGF /rr

Encs.

Proofread by: %/77.(Lzun1§AnaL¥




LOG OF TEST BORING

120-11331-A

1
VERTICAL SCALF

5 ]

BORING NO V

OB NO
oncorer  GENERAL MILLS MINNEAPOLIS SITE - MINNEAPOLIS, MINNESOTA
DEPTH DESCRIPTION OF MATERIAL GEOLOAIC SAMELE } LARORATORY TESTS
FEET rsunucz ELEVATION ORIGIN N WL NO}’W‘EE w | D ;—t—w Ou
FILL, mixture of ORGANIC SILTY CLAY FILL i
1and SILTY SAND, a little gravel, black, 1| HsA
i{frozen to 13’
-1 -
41 |
51| SILTY SAND, fine grained(See#1)(sM) | COARSE - SB
{SAND, fine to medium grained, light ALLUVIUM 1 12 3(SB
4 brown, moist, medium dense (SP)
9 SAND, medium to fine grained, a :
Tlittle gravel, Tight brown, moist, 24 4|5sB
1dense (SP) i
s -
13 . . I
| SAND, medium grained, some gravel, L
a layer of gravel at about 13-14' N
“la few cobbles, grayish brown, moist
1to about 18%' then waterbearing, very - 38 5|38
idense to dense to very densgSP) -
il I
- 23 6 |SB
— -
- -
. 16 7 {SB
. i
j Note: Monitoring Well installed in [
boring. See attached
7 “Installation of Monitoring - 39 8 |SB
. Well" sheet. -
33 TSARDY TLAY, & 1ittle gravel, a few TILL
pieces of gray shale, a few cobbles,
- ; ; 8
45 7|brownish gray, very stjff(See#Z)(CL) f-oj% 9 |sp
- End of Boring S
q9#1 - light brown, moist, medium dense i
4 (SM) i
J#2 -a few lenses of silty sand (CL) .
~ -
WATER LEVEL MEASUREMENTS cramy__3-7-84 comsrere_3-8-84
DATE TIME Soepie’ i okl BAILED DEPTHS r Wl lwetwon  HSA 0-34% ]@ 9:20
3-7 4:401 214! 20" to _18.5"
3-8 8:10] 21%° 20! 19.8" o 18.6"
3-8 9:20f 35.7°' 344" 10 NMR
3-8 11:00 {See Notg) to CREW CHIEF LeMay

— ss2ceovwri avivut SOIL EXPLORSLIONM st rauL MN 55114




LOG OF TEST BORING

JOB NO 120-11331-A VERTICAL SCALE__ 1 = 5 BORING NO W
PROJECT GENERAL MILLS MINNEAPOLIS SITE - MINNEAPOLIS, MINNESQTA
DEPTH DESCRIPTION OF MATERIAL GEOLARIC SAMPLE LABORATORY TESTS
FeeT [ SURFACE ELEVATION OMGIN N {wl|NO|TYPE w | D L;—t— Qu
I . [FILL, mostly ORGANTC (Seef1) FILL T | HSA
SILTY SAND, medium to coarse grained,{ COARSE 2 | HSA
Twith gravel, some cobbles and ALLUVIUM
1boulders, brown and grayish brown, 3 [ HSA
1dry to moist, frozen to 3' then
very dense (SM-GM) " 55 alsp
8 SAND, medium to coarse grained, some :
gravel, a few cobbles, brown, moist
1to about 93' then waterbearing, very 5 5 | 5B
dense (SP-SM) i
- 75
1% TSANDY GRAVEL, with cobbles and [ 5% |68
boulders, grayish brown, water- i
1bearing, very dense (GP-GM)
- 107 7 |SB
20. End of boring -
(Obstruction with HSA at 20.0') L
#1 - SILTY CLAY, a little gravel, I
black, frozen -
Note: Monitoring Well installed in !
boring. See attached %
"Installation of Monitoring
Well" sheet. i
WATER LEVEL MEASUREMENTS cranr_3-7-84 comerete __3-7-84
DATE e | Beetne | Teeme | Demre BAILED DEPTHS warER Auerwoo HSA 0-20.0 @ 11:50
3-7 110:25{ 15.0" 144" 1o 12.2"
3-7 {11:50] 20.5" 20.0¢ 20.2' o g.3"
3-7 112:50] 20.5' 20.0 10 9.3"
3-7 3:40 ~ (See Note) to CREW CHIEF LeMay
. eszcrowvwin avivve SOIL X ELOR3ILIOM ST PAUL MN 55114
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LOG OF TEST BORING

JOB NO 120-11331-A VERTICAL SCALE 1" = 5! BORING NO X

PROJECT GENERAL MILLS MINNEAPOLIS SITE - MINNEAPOLIS, MINNFSOTA

TERIA
DEPTH DESCRIPTION OF MATERIAL
IN

FEET rSURFACE ELEVATION

GAMPL [ LARORATORY TESTS

GEQLOG!IC

ORIGIN N |wLND

TYPE W D Lt Qu

L

FILL, mixture of SILTY SAND and
TMUCK, black, frozen to 14'

FILL

MUCK, brown and dark brown, soft
(Pt)

SWAMP i
DEPOSITS | 4

63 {STLTY SAND, fine grained, grayish
|brown, moist, medium dense (SM-SP)

(00
Nl

1SAND, medium grained, some gravel,
4{a few slabs and pieces of limestone,
brown, moist to 114' then water-
bearing, dense (SP-SM)

SAND, medium to fine grained, a

“Jtrace of gravel, a cobble at about

20%1', brown, waterbearing, dense
(SP)

1 _ 1

24 SAND, medium grained, a trace of

'Jgrave1, brown, waterbearing, dense
’ (SP)
27

COARSE
ALLUVIUM ¢t

23 5

27 7

1 End of Boring

{Note: Monitoring Well installed in
boring. See attached
"Installation of Monitoring

1 Well" sheet.

HSA

SB
SB

SB

SB

SB

SB

WATER LEVEL MEASUREMENTS

START 3-8—84

SAMPLED ¥ -tN
DATE TIME il l CASING CAVE

COMPLETE 3-8-84

-8 [11:55] 16" 141" 0

DEPTH DEPTH BAILED DEPTHS Y?JE? wetwoo  HSA 0-25' l@ 1:30

11.6"

12:55 16" 144" 1o

119

11.6°"

8
-8 11:30] 27 19° 18.6" 10
8 3:00 (See Note) to

CREW CHIEF

LeMay

ST se2ceovwr avivue SOIL EXPLORALION ST PAUL MN 55114
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LOG OF TEST BORING

JOB NO 120-17331-A vermicaL scate 1 = 5 BORING NO Y
prosect __ GENERAL MILLS MINNEAPQLIS SITE - MINNEAPOLIS, MINNFSQTA
DEPTH DESCRIPTION OF MATERIAL GEOLOGIC LAMPLE LARQQAYOTITESTS
ré';T rSURFACE ELEVATION ORIGIN N {we N [TyeE L w I Cu
SILTY SAND, black, moist (may be FILL OR 1 | Hsa
1fi1) (SM) TOPSOIL
2 TSILTY SAND, fine grained, 1ignt COARSE
1grayish brown, moist (SM-SP) ALLUVIUM T 2 | HSA
4 SAND, fine to medium grained, light N
T brown, moist, medium dense (SP) 9 3 |SB
’ | SAND, medium grained, a little i
gravel, 1light brown and brown, moist 10 4 |SB
1to about 153' then waterbearing, i
1medium dense, a lens of black sand i
{ at about 15%' (SP)
— ~ h" 5 1SB
| - 12 76 |ss
: L
18 - - ; i
|SAND, medium grained, a little to o
some gravel, gray, waterbearing, i
“lvery dense to dense (SP) 32 7 1sp
. N
] I
| 22| |[8]sB
{ -
293 I
30478ILT, gray, wet, dense (ML) FINE " 17 9 |SB
311 FAT CLAY, gray, stiff (CH) ALLUVIUM L 10{SB
. End of Boring i
4 Note: Monitoring Well installed in -
. boring. See attached -
_ "Installation of Monitoring -
. Well" sheet. 5
WATER LEVEL MEASUREMENTS L
DATE TIME SS'E‘;LSD Cﬁéé?ﬁ CS\E’;%:..N BAILED DEPTHS Y_:\T,Et
3-9 ! 1:55| 163 141 to 15.3'
3-9 1 2:051 163" 144" to 15.4"'
3-9 | 2:40] 313" | 29% t0 15,90 §oror39-84 counvere 3-9-84__
39 [ Z:50] 314' | 23' | 22.8" 0 15.4' Jucoo HSA 0-293  Je_2:40
3-12111:00 | 313 23! 22.3" to 15.9"
3-121 1:00 (See Note) to
to 1
to CREW CHIEF LeMay

CF 2178 &

se2crovwt avivue SOIL EXPLORAALION ST PAUL MN 55114
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LOG OF TEST BORING

JOB NG 120-11331-A VERTICAL SCALE _I_Lz_i'________ BORING NG Z
PROJECT GENERAL MILLS MINNEAPOLIS SITE - MINNEAPQLIS, MINNFSOTA . __
DEPTH DESCRIPTION OF MATERIAL GEOLOAIC —SAML‘L F J,‘ LARORATORY TESTS
l ;géw rSURFACE ELEVATION ORIGIN N WL IND ”p“! w D L_LL' Qu
| FILL, mixture of SILTY SAND, SAND FILL |
and CLAYEY SAND, a little gravel, i
1 brown, dark brown and a little 1| HSA
1 black, frozen to 1' -
7 3 2| SB
8 -
| SILTY CLAY, gray, medium, a few FINE
lenses of clayey silt and silt ALLUVIUM
i (CL) 7 3|38
. r 4 | SB
* [
— -
8 5158
. - 6 | SB
b I
i_. -
182..SANDY SILT, brown to grayish brown, -
op—wet, dense (ML) L 7138
{SILT, gray, wet, dense to medium | 26 8|5k
dense, a few lenses of silty N
Jclay, clayey silt and wet to i
{waterbearing sand (ML) i
_{ —
- 9 9 | SB
| I 10| B
30 IIARDY LAY, a Tittle gravel, gray, TILL 16 [11 SB
istiff (CL) i
32 YCLAYEY SAND, a 1ittle gravel. I
Ibrownish gray, rather stiff, a few i
1lenses of sandy clay (SC) i
] B 121 SB
- 1
364 - 10 13]SB
) End of Boring -
-4 Note: Monitoring Well installed in -
. boring. See attached -
"Installation of Moni i
- ugll“a:hppgo of Monitoring |
WATER LEVEL MEASUREMENTS cranr_ 3-8-84 comr 7 3-9-84
onre | vwe | SRS | US| QN | emeooerrss | WIS furoo HSA 0-381" o 9:50
3-9 8:45 21" 193" 203" 1o | None
3-9 9:05, 263' | 244 26’ o 24.3'
3-9 9:200 263" 1 243" 26" o 22.2"
3'& 9:50 36%' 29! 34 to 26.8" lcrew cHige LeMay

aaasa_ o ¥l

oee At deu SOIL EeXPLORDLION  sT PAUL MN 55114




INSTALLATION OF MONITORING WELL

JOB NO. 120-11331-A MONITORING WELL NO. v
GROUND SURFACE ELEVATION TOP OF RISER PIPE ELEVATION
: (w1th cap removed)
VENTED CAP
‘ PROTECTIVE CASING
L — . 4" Steel
) : Diameter and Type £
W/&(//Q AN Z Tota! Length 55
Length Abowe Ground :
PE OF SEAL 0 to 12' Grout
THICKNESS AND TYPEOF § Eement/bentor”tE)
"
DIAMETER AND TYPE OF RISER PIPE 2" PVC
12
- TYPE OF BACKFILL AROUND RISER Grout
14
12' to 123"
THICKNESS AND TYPE OF SEAL Bentonite Pellets
1
DEPTH TO TOP OF FILTER SAND 123
‘. . *
@ TYPE OF FILTER AROUND SCREEN Medium Sand
y _
. TYPE OF MONITORING WELL Stainless Steel
| <= SCREEN GAUGE OR SIZE OF OPENINGS
13 1 | (SLOT ND.) 10 Siot
roi———DIAMETER AND LENGTH OF SCREEN 2" x10.0"
25.6"'

— ; +—— DEPTH TO BOTTOM OF MONITORING WELL

[ DEPTH YO BOTTOM OF FILTER SAND

—— THICKNESS AND TYPE OF SEAL

*Medium Sand to 19°'
then Native Sand
None-Collapsed

Native Sand to
35.7"

H— DIAMETER OF BOREHOLE 7"
L 1 .9 FT
1
La= 17.5 FT
7= MONITORING WELL WATER LEVEL MEASUREMENTS
L= 10.0 DATE TIME BAILED DEPTHS WATER LEVEL (]
3= FT
. 35.7
L= FT
INSTALLATION COMPLETED:
Date _3-8-84  _ Time _11:00

(1) DEPTH BELOW TOP OF RISER PIPE

SOOIl exXPLoRatiIoN




INSTALLATION OF MONITORING WELL

JOB NO. 120-11331-A MONITORING WELL NO. W

GROUND SURFACE ELEVATION TOP QF RISER PIPE ELEVATION
{with cap removed)
VENTED CAP
1 fe—— PROTECTIVE CASING 4" Steel
- A ) Diameter and Type
W/&V \\&{\ ¥ Tota! Length Zi 5
Length Abowe Ground .
X 0 to 3i' Grout
THICKNESS AND TYPE OF SEAL 7cemen’zc/benton1te)
n
DIAMETER AND TYPE OF RISER PIPE 2 PVC
L
- TYPE OF BACKFILL AROUND RISER Grout
14
31' to 4.0"
THICKNESS AND TYPE OF SEAL Bentonite Pellets
N
=l DEPTH TO TOP OF FILTER SAND 4.0
g #——— TYPL OF FILTER AROUND SCREEN Medium Sand
) '+—TYPE OF MONITORING WELL Stainless Steel
EPRE SCREEN GAUGE OR SiZE OF OPENINGS
L3 ': (SLOT NO.) 10 _S1ot
: DIAMETER AND LENGTH OF SCREEN 2" x 10.0"
- "4;41——- DEPTH TO BOTTOM OF MONITORING WELL 7.1
DEPTH TO BOTTOM OF FILTER SAND 20.5'
§ 4
— THICKNESS AND TYPE OF SEAL None
Y 7
l-—-"l—— DIAMETER OF BOREHOLE 7"
Le 20 gy
1
th 9 FT MONITORING WELL WATER LEVEL MEASUREMENTS
Lo 10.0 - DATE TIME BAILED DEPTHS WATER LEVEL (1)
3 3-8-84 | 8:00 11.5"
Lo 205 g
INSTALLATION COMPLETED:
Date =/- Time _3:40

(1) DEPTH BELOW TOP OF RISER PIPE'

SON PY DI ORI



JOB NO.

120-11331-A

INSTALLATION OF MONITORING WELL

MONITORING WELL NO. X

GROUND SURFACE ELEVATION

L

TOP QF RISER PIPE ELEVATION

{with cap removed)

VENTED CAP

A

fo— PROTECTIVE CASING

PVRXARA

1;

Diameier and Type
Tota! Length
Length Abow Ground

THICKNESS AND TYPE OF SEAL

DIAMETER AND TYPE OF RISER PIPE

e TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

L3

‘e TYPE OF FILTER AROUND SCREEN

'+——TYPE OF MONITORING WELL

: SCREEN GAUGE OR SIZE OF OPENINGS
) (SLOT ND.)
. DIAMETER AND LENGTH OF SCREEN

DEPTH TO BOTTOM OF MONITORING WELL

DEPTH TO BOTTOM OF FILTER SAND

- THICKNESS AND TYPE OF SEAL

) ]
A J
e 20
1.0
L2= T
e 00 e

INSTALLATION COMPLETED:

Date _3-8-84 Time

3:00

l‘——‘+—— DIAMETER OF BOREHOLE

4" Steel
il
2.2

0 to 5.2' Grout
(cement/bentonite)

2" PVC

Grout

5.2' to 6.0'
Bentonite Pellets

6.0"

Medium Sand*

Stainless Steel

10 Slot
2" x 10.0¢

19.0"
*Medium Sand to 13!
then Native Sand

None-Collapced
Native Sand to 27'

71\

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME BAILED DEPTHS

WATER LEVEL (1)

(1) DEPTH BELOW TOP OF RISER PIPE

SOl EXPLOR3LION




INSTALLATION OF MONITORING WELL

JOB NO. 120-11331-A MONITORING WELL NO. Y
GROUND SURFACE ELEVATION TOP QF RISER PIPE ELEVATION
(wi1th cap removed)
VENTED CAP
1 r—— PROTECTIVE CASING "
s : Diameter and Type 4 : Steel
7//&% \\</<\ \/ You! Length g X

Length Above Ground

THICKNESS AND TYPE OF SEAL

DIAMETER AND TYPE OF RISER PIPE

L

T—- TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

'agme—mee TYPE OF FILTER ARDUND SCREEN

}' -}— TYPE OF MONITORING WELL

SCREEN GAUGE OR SIZE OF OPENINGS

13 (SLOT ND.)

DIAMETER AND LENGTH OF SCREEN

—t—{—— DEPTH TO BOTTOM OF MONITORING WELL

CE
B .:'_'! \‘,-"..‘
'\ DEPTH TO BOTTOM OF FILTER SAND

[ THICKNESS AND TYPE OF SEAL

0 to 84' Grout
(cement/bentonite)

2" PVC

Grout

84' to 9.0'
Bentonite Pellets

9.0

Medium Sand*

Stainless Steel

10 Slot
2" x 10.0'

22.3"

*Medium Sand to .
15.9' then Native

Sand

None-Collapsed
Native Sand to
31.5"

l"—.l'— DIAMETER OF BOREMOLE 7"
L= 1.9 et
L= 14.2 T
o MONITORING WELL WATER LEVEL MEASUREMENTS
Le 0.0 DATE | TIME | BAILEDDEPTHS | WATER LEVEL (1)
3
e 315 py
INSTALLATION COMPLETED:
Date 3-12-84 Time 1-00

(1) DEPTH BELOW TOP OF RISER PIPE

SOIllL exPioratiomn




JOB NO. 120-11331-A

INSTALLATION OF MONITORING WELL

MONITORING WELL NO. L

GROUND SURFACE ELEVATION

L

(with cap removed)

VENTED CAP
fo—— PROTECTIVE CASING

Diameter and Type

PAZSZANZNDN

L

13

Tota! Length
Length Abow Ground

THICKNESS AND TYPE OF SEAL

DIAMETER AND TYPE OF RISER PIPE

-

TYPE OF BACKFILL AROUND RISER

THICKNESS AND TYPE OF SEAL

DEPTH TO TOP OF FILTER SAND

e TYPE OF FILTER AROUND SCREEN

il— TYPE OF MONITORING WELL

{SLOT NO.)

DIAMETER AND LENGTH OF SCREEN

i

[ THICKNESS AND TYPE OF SEAL

20.9

L2= FT
e 100
e 5

INSTALLATION COMPLETED:
Date _3-9-84 __ Time :

*‘—‘*— DIAMETER OF BOREHOLE

TOP QF RISER PIPE ELEVATION

SCREEN GAUGE OR Si2ZE OF OPENINGS

ST DEPTH TO BOTTOM OF MONITORING WELL

\ } DEPTH TO BOTTOM OF FILTER SAND

4" Steel
5 ]
2.2

Q_to 143’ Grout
(cement/bentonite)

2" PVC

Grout

143* to 155"
Bentonite Pellets

153"

Medium Sand

Stainless Steel

10 Slot
2 x 100"

28.9"
33.9°

None-Collapsed
Native So01l to
36.5"

7II

MONITORING WELL WATER LEVEL MEASUREMENTS

DATE TIME

BAILED DEPTHS

WATER LEVEL (1)

(1) DEPTH BELOW TOP OF RISER PIPE

sollexpioaatimm




HSA
_FA
“HA
_bc
_RC
PD
cs
DM

GENERAL NOTES

DRILLING AND SAMPLING SYMBOLS
SYMBOL

DEFINITION

3 1/4" 1.D. Hollow Stem Auger

4", 6" or 10" Diameter Flight Auger

2", 4" or 6" Hand Auger

21/2",4",5" or 6” Steel Drive Casing
Size A, B or N Rotary Casing

Pipe Drill or Cleanout Tube

Continuous Split Barrel Sampling
Drilling Mud

Jet Water

2" 0.D. Split Barrel Sample

2 1/2" or 31/2" O.D. SB Liner Sample
2" or 3" Thin Walled Tube Sample

3" TWT {Pitcher Sampler)

2" or 3" TWT (Osterberg Sampler)

Wash Sample

Bag Sample

Tast Pit Sample

BQ, NQ or PQ Wireline System

AX, BX or NX Double Tube Barrel

Core Recovery — Percent

No Sample Recovered, classification based
on action of drilling equipment and/or
material noted in drilling fluid or on sampling
bit.

No Measurement Recorded, primarily due
to presence of drilling or coring fluid.
Water Level Symbol

LABORATORY TEST SYMBOLS

SYMBOL

Pq
Ts

SL
pH
oC
SP
PS
FS
SC
cC
C »
Qc*
D.S.*
K *
D x
MA *

E *
Vs *
RQD

WATER LEVEL

Add

DEFINITION

Water Content - % of Dry Wt.- ASTM D 2216
Dry Density - Pounds Per Cubic Foot

Liquid and Plastic Limit - ASTM D423 and 424
Unconfined Compressive Strength - in Pounds/
Square Foot - ASTM D 2166

itional Insertions in Qu Column

Penetrometer Reading - Tons/Square Fool
Torvane Reading -Tons/Square Foot

Specific Gravity - ASTM D 854

Shrinkage Limit - ASTM D 427

Hydrogen ion Content - Meter Method
Organic Content - Combustion Method

Swell Pressure - Tons/Square Foot

Percent Swell

Free Swell - Percent

Sulfate Content - Parts/Million, same as mg/L
Chloride Content - Parts/Million, same as mg/L
One Dimensional Consolidation - ASTM D 2435
Triaxial Compression

Direct Shear - ASTM D3080

Coefficient of Permeability - cm/sec
Dispersion Test

Particle Size Analysis - ASTM D 422
Laboratory Resistivity, in ohm - ¢cm
Pressuremeter Deformation Modulus - TSF
Field Vane Shear - ASTM D 2573

Rock Quality Designation - Percent

* See attached data sheet or graph

Water levels shown on the boring fogs are the levels measured in the borings at the time and under the conditions indicated. In sand, the
indicated levels may be considered reliable ground water levels. In clay soil, it may not be possible to determine the ground water level within
the normal time required for test borings, except where lenses or layers of more pervious waterbearing soil are present and even then an extend-
ed period of time may be necessary to reach equilibrium. Therefore, the position of the water level symbol for cohesive or mixed texture
soils may not indicate the true level of the ground water table. Perched water refers to water above an impervious layer, thus impeded in
reaching the water table. The available water level information is given at the bottom of the log sheet.

DESCRIPTIVE TERMINOLOGY

DENSITY
TERM
Very Loose

Loose

Dense
Very Dense

Medium Dense

Standard “N" Penetration: Blows Per Foot of a 140 Pound Hammer

CONSISTENCY
“N"” VALUE TERM
0-4 Soft
5-8 Medium
9-15 Rather Stiff
16-30 Stiff
Over 30 Very Stiff

Falling 30 inches on 2 2 inch OD Split
Barrel Sampler.

Lamination

Layer
Lens
Varved

Dry
Maist
Wet
Waterbe

aring

Up to 1/2" thick stratum

1/2"" to 6" thick stratum

1/2"" to 6 discontinuous stratum, pocket
Alternating laminations of clay, silt and/or fine
grained sand, or colors thereof

Powdery, no noticeable water

Below saturation

Saturated, above liquid limit

Pervious soil below water

RELATIVE PROPORTIONS AND SIZES

Term

Trace

A Little
Some
With

Range

0-5%

5-15%
15-30%
30-50%

Boulder

Cobble

Grave!
Coarse
Fine

Sand
Coarse
Medium
Fine

Silt & Clay

Over 12"
3.2
3/4 -3
#4-3/4"
#4. %10
#10- #40
#40- #200

— #1200, Based on Plasticity

SE-4(81-B)




&
CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES
ASTM Designation: D 2487 — 69 AND D 2488 - 69
(Unified Soil Classification System)
. Group . .
Major divistons symbols Typical names Classification criteria
. Deo
w Weil-graded gravels and w | Cut oo greater than 4.
< Gw gravel-sand mixtures. little < D302
§ 2 or no fines s €] Cpm _D30)7 petween 1 and 3
= < & > D12 xDeo
'8} g o= = U
g =
- O c T -
;"7, b Poorly graded gravels and oz
vel! O GP gravei-sand mixtures. hittle o % T | Not meeting both cnter.a tor GW
Le g or no fines H o ec
®oz w e St
z o2 =2 Y
- e w =
% 5 © 0 « c 3
[ ] - . . : % him, |
2 |Tesl 8 am | St pravels. gravelsand: | T oo g 5 2| ANSOeTS s be ow
1 gegl = Silt mixtures S0 C = e or F.l. 1ess | Atterberg 1imits plot-
CEl £ Lgs g | thand ting 'n hatched area
§ ;g k] S0 Cwmx are burger/ine classifi-
(‘2] = - . .
=3 = x © Atterberg limits above cations  requ.ring use
=0 el : s, |- 8] 8 '
52 S | oo | Claveveravels govel: | ¢ e e P | of dual symoo's
T & = Sand-clay Y = greater than 7
£ S T
- 7 . .
€ g = ¢ - Ded
oz Well-graded sands and gra- ¢ ¢ 2 Cys= mgrea!er than 6.
@ c L sw velly sands. Iittie or no | £ & 7 (D302
8 i 2 £ fines 13 ; g s C,z 239" perween 1 and 3
8 c c % £ & w g Do aDso
o s £ s . c g
£ vz o Poorly gradedsandsand | § 8 2 &
= 5| O SP gravelly sands. hitle orno | <= . & ° Not meeting both criteria for SW
g S < fines vy xo
g lgoT £gtz
522 Cpid
R w o= Atterberg limits below
< 3 v M Silty sands. sand-silt mix- £ : . A" tine or P.I. less _
e £ tures £ £ & S Artterberg imits plot
g5 = o - thar 4 ting 'n hatched area
< § ¢z are border/ine class:fi-
¢ S .
z ) - Atterberg limits above canons reauiring use
= T SC Clayey sands. sand-clay A" hne with Pl of dual symbols
& mixtures greater than 7
Inorganic silts, very fine Plasticity Chart
v ML sands. rock flour. silty or 60 I T 1 T I
s clayey fine sands For classification of fine-grained ,
2c soils and fine fraction of coarse-
o Inorganic clays of low to 50 graned soils.
o] '
T cL r;\led-um D;:j"c'glya' (_s;ravellly [_ Atterberg Limits plotting in cH
&z oove I:an clae o ty hatched area are borderiine
o L= ays. 4 classifications requiring use of ‘
2 BT x 40/— duai symbols. /
® g Organic s:/ts and orgamic | E Equation of A-line P
2§ 5 oL stity clays of low plasticity ; | PI=0.73 1LIL -20\I | /| ’
S 5 30 | r !
b = ' '
T g Inorganic silts. micaceous f ’ | OH and MH!
.g & o MH or d:atomaceous fine sands |& !
= & & or siits, elastic silts 20 ‘ :
@ & -] _s ‘
e 3 | CcL
o E QL -~ . /
£ .EE CH tnorganric clays of high 10 ] i
[ g5 plasticity. fat clays 5 V4 i 1
e e v — . o——
£ 2z 2 oM T ML ana 0L L
m‘:‘: Organic clays of medium t 0 Lz ’
T tum to
] OH high plasticity 0 10 20 30 40 50 60 70 80 90 10C
=
Ligquid Limit
> Y
é c L - Peat. muck and other highly
3 ga organic soils *Based on the material passing the 3 in. (76 mm) sieve.

SE-1 {70- A
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MONITORING WELL

® EXISTING SHALLOW
@ NEW SHALLOW

Figure 1
SUMMATION OF VOLATILE ORGANICS

MONITORING WELL

IN SHALLOW GROUNDWATER

(ug/L)

comeany

SOIL exrLoration

# 120 - //32/-A




Tﬁ?ﬁmﬂ STATE OF MINNI SOTA DEPAKIMENT O HEALTH MINNFSOT4 UNIQUE WELL NO
Cramty wame WATERWELL RECORD 1o water Sampie G1 305
EFNNEPIN Minnerora Stertes 15A4 11 1R o= o
Township Name Township Numhe) ngr Number Secian Mo Irathion ) PROPERTY OWNLR S NAML
PN t % “ %
MINHEAPQLIS 295 222D 191 nw se nw City of Minneapolis
sletne 800 Threctmin linos Ruad 1nlersections ot Sieeet Addeess and Lty Gl Welhlo stud Addeess

350 S 5th St
085 21st Ave SE Q@0ft w of 21st Ave North Side Mpls, MN

Shiw eum g ation of well i weston grid with "X Shelch map of well Incation 4 WELL DEPTH (compieted) Date of Completion

at : n
DR Adurieon Name 50 " 2 MAR 84
. . | . s
ahle ool AC)Revere 1 brven 100000
) I '
NI ISR s
] . . ‘ Bluck Numher T Hotinw v sDan T Bored nw3d
it e U] wm ID Retary icited o power Auger
.
. l Lot Numher 6 USE
- -
! 10 omestic a0 pubic Supply 100 tndustey
S
—— e — 10 trugation s Municipn 3 Commerciat
HARDNESS O}
] FORMATION LOX COLOR FORMA TION FROM 10 e wen 6 Awr Conditinaing o3
T LASING nucn@m- HOLE DIAM
DBk [ 3 Theeaded

TOP SOIL MIX 0 3

106, L e1ged swice ___ 218 __n

SANDY C LAY 3 'I 5 1] Plasuc o Drive Shoe? v..'ﬁ"ua S '
____4_ n. to __4_L_n, Weight I I Tow It —_—in oIt

COARSE GRAVEL HIX 15 1 23 - A RN
SHALE GREEN 23 | 46.4" [om 8w B0
LIHEROCK GREY 46.5 48 | " o ___
BROKEN LIVE GREY 4 | a9.d o . |

9. STATIC WATER LEVEL

50 fl@einw Clavore Date

tand surface
10 PUMPING LEVEL (below iand surface}

ft. after ? ‘;hn ] g g.p.m.

ft after hrs. §p.m.

HARD LIME 49.

Y

11 WELL HEAD COMPLETION

1] Pittess sdapter. modael

10 Basement ottset D¢ eant 12 above grase

12. WELL GROUTED?

Oves &Mo
1O Near Cement 10 Bentanite 3

Groui materinl from w ft Cu Yds

13 NEAREST SOURCES OF POSSIBLE CONTAMINATION

feet e direction E——

well disinfected upon completion® vyaO n~N&

14 PUMP

Datewnstalied &1 imsnainea

Manofsciurels Name

Model Number HP Volts

Length of deop pipe — e Pocapaeny L _gpm.

Matenial of drop pipe

Type  10Submorumie JOL.S. Turbene s Reciprocating

1 sa O Cennrtuga o3

Use a second sheet. 1f needed
15 REMARKS. ELEVATION SOURCE OF DATA. sic

16 WATER WELL CONTRACTORS CLRTIHICATION

This well was dritied under my jursdiciion sad thrs report @ true (o

WELL DRILLED FOR BARR ENGINEERING CO, INC. A ——

6800 France Ave S E .
Mr Larry Dalen 920 0655 rH—RENNER & SONS —INC—0201 5 —

Hpls permit # 237 roe 6300 Industry Ave NW ANOKA,IMN55303

Sugned




—-—

.y Ld
T L ATION O weit ]
13

Louniy Nt

STATE OF MINNI SOTA

>

DEPARTMENT O) HEALTH

WATERWELL RECORD

MINNFSOTA UNIQUF WELL NO

191906

for Water Semple

N \ E P Minnesore Sterutes 564 (11 O
Tuwnship Name HEN I qlrunmn;-a Numher nge Numher Sectinn No [RFIS I
N % " %
b
29 s 191 nw ne nw

Ihsta

1oa (1om Kogd nterwciions o Sireet

w
.
Address snd Lity Of Well bacatern

885 21st Ave Se 55ft w of 21st Ave- North S1de

3. FROPLRTY OWNLRS NAML

Address

CITY OF HINNEAPOLIS
350 S 5th St
Mpls, MN

SHALE GREEN

show grs § dncation of well 1 secinm grid wath X Skeich map of well toxstion 4 WELLL DEPTH (compieted) Daie of Compietron
R Addrtin Name 56.5 n 22 MAR 84
I : WELL - ZZ ’ B ahie ot 4O neverne 103 Driven 1000 nug
¥ e B Bheck Number 10 Hallnw rog s aw 80 Bared ud
,— HT.L 10 wruary Oienned ¢ Power Auger
l Lot Numbet & USEL
L IDI)umemc ) A0runic Supply 20 Industry
—1 -n',u —— 2T Iengatnm SO mMunicipal 03 Commercu |
2. FORMATION LOG COLOK LTSS BT 10 Brow wen i Comtitmoming A
7 CASING HEI Abave; GHow HOLE DIAM
TOP S 0 I L 0 3 1@ uiack 4 Threaded (Q
06w s etded Surface 1.83 .
SAN D Y C LAY 3 'I 5 »J Plasuc o1 Dvive Shoe®  Yes No — |
4w Bl 50 weme 1] e |—into—"tt
-~ —_—n. o[t
COARSE GRAVEL 15 21 | —8—rmwo— 47 S n wem 28w °
in. to 1. wenht Ibs Mt 8_m. 195,6_.16
8 SCREEN T open hole
SHALE GREEN 21 | 33 e o E} G nw g 50

PLATESVILLE

HARD

BROKEN LIME

HARD LIME

LIHEROCK 4"

HARD

Type Ous.
475
Sint/Gauze Length
FITTINGS
Setbetween —______ ftand ___________ 0
1
5
48 2 ft. and ft
9. STATIC WATLR LEVEL
50 1 Cretow Dlabove Date M ]
Jand s
10. PUMPING LEVEL (below ia3nd surface)
1
51% i 3 10— _vom
1. ofter hn §pm

11, WELLL HEAD COMPLLETION
103 Piuess adapter

model
200 Basemen 1 offset 300 Atleast 12 above grace
12 WELL GROUTED?
Qvﬂ DNo
@B Neac Cement 200 Bentonut i)

13 NEAREST SOURCES OF POSSIBLE CONTAMINATION

feet

Use a second sheet. if nesded

direciion type
Well disinfected upon completson® yeeOJ woOd
4. PUMP
Date instalicd @& Not instatied
Manufaciurets Name
Model Number HP Volts
Lengih of drop pipe fi. capacity s pm.
Msteriat of drop pipe
Troe  1TSupmuerumie LS. Turbne s JRecipricating

3Ther Ocentnitugal f\mi}

15 REMARKS ELEVATION. SOURCE OF DATA. exc

WELL DRILLED FOR BARR ENGINEERING CO, INC.
6800 France Ave S

Mr Larry

Mpls permit #239

Dalen

Mpls, MN
#920 0655

16 W

ATER WELL CONTRAUTOR'S CERTIFICATION

This well wat drifled under my junsdiction snd this repor! = true 10

the best of my knowtedge and belief

E.H. RENNER & SONS,

Licensee Bunness Neme

INC 02015

License Mo

wew 6300 Industry Ave NW ANOKA,MN55303

.___26MARB4

DARREUL OWEN2 26l1AR84

Name of Deddler
R Sl



